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SECTION L

DETAILS AND COSTS OF DAMS AWD RESERVOIRS

1., Data available for design.- 4dequate topographic maps have

been available, rock profiles have been determined by diamond-drill
borings and geophysical investigations, and the character of founda-
tions determined by wash borings in soil, end the taking of semples from
the borings, Foundation test pits and auger borings have also been
made for foundation exploration, and for location and estimate of quan-
tity of borrow material, Samples have boen examined in the Soils
Laboratory to determine suitability of the mterial for cmbanlkment con=-
struction and to determine permoability, consolidation end shoar
strongth of the foundation strata. The foundetion cxplorations and
invostigations of materials have boon sufficiont to pormit dctermine-
tion of safc and cconomical design.

2. Basis of cstimates.= Tho cost of cach dam has been csbtimated

upon thc basis of o design which will provide the most cconomical and
safost construetion for the particular sitc, Esbtimates of quantitics
have boon made upon the basis of the neb outlines of the adoptcd designs
ond foundation roquircments.

%,  Unit pricos.= Unit prices ore bascd upon construction costs
for similar types of work in New England and olsowhorc, particular usc
being made of cost data from the Quabbin Roscrvoir, undor construction
by thc Mctropolitan Wator Supply Commission of Boston, Massachusctis,
¢nd from the Muskingum Flood Control Project, Ohlo. In dctormining
unit nriccs for borrow material, account has beoen taken of the fact
that much of it occurs in rclatively thin layors of glacial doposits
con‘ba.iﬁing boulders, and the irrcgularity of such deposits and diffi=-

culby of transportation over rugged terrains have boon considered,



The wnit prices wvary with the condit jon, typc and method of construc-
tion, ond ovailability and location of materials found at cach site,
Othor considerations affecting the unit priccs adopted arc tho smounts
of material to be hondled in one season's work at the various jobsg,
this factor being important in dotermining odequate plant cost, The
fact that the advance of the general construction cost indox has ad-
vancod almost to the 1927=1929 lovel has node desirablc comparison with
prices currcnt on similer work porformed at that time. In nost cascs
the sites arc roadily accessible by oxisting roads and the ibem of
sccess roads is covered by the unit prices.

l,. Contingeneics, ongineoring, and overhcad.- Contingoncics

arc ostimated at 20 per cent on account of 'blio prelinminary charactor of
the foundation oxploration and design end the construction difficultics
anticipatod, A carctakert's dwolling will be required in somc coscCS

and this itom is included in the cstimate for contingencics, Somc con=
sideration has beon given to the present upvm‘rd prices, but a rise of
the cost indox of November 19%6 of morc than 5 to 8 poer eont has not been
onticipoted, Enginecring and overhoad costs arc estimatod at 15 per cont
of the construction costs.

5. Rights of way.=- The ostimatos of land and buildings arc based

upon informotion furnishoed by the States, upon assosscd valuations, and
upon fiecld reconnaissonce. Tnasmuch as the spillways will not bc topped
except by floods of rarc OccUrrcice, 3% i s not contonplated that it will
be necossary to purchase land above the clevation of sillwey 1lip. A
damage causcd by flooding above spillway con be compensated for os
spocial demages by the sevoral Statos more economically themn by purchase
of the lands, The areas listed to be purchased aro cons idcrably larger,
howover, thon the arcas actually flooded, for thc rcason that when a

farm is being flooded in part, usually the most veluable land is taken, and



the form!s uscfulnoss as such is dosbroyed. It is therefore generally
just as economical to purchase the entire farm, The areas are estimated
upon that basis, principally upon the advice of the State of Vermont,
based upon its experience in comecction with flood conbrol at Montpelier,
Arrangements will undoubtedly be made to continue farming on much of the
land within the reservoirs, sd that a cheaper solution of the lomd probe
lem than the onc shown in the ostimates scems possible and probable,
Water rights owncd by privato intercsts have becn estimoted for purchase
upon thc basis of asscssed valustions, allowing a reasonablc inercosc,
Purchasc of cxisting watcr powor interfered with has boen bascd upon o
valuc of $50 per wator horso=power. The sddition for legal, ovecrhead,
and geneoral cxpensc has been estimated at 20 por conte

6., Highway, roilroad, ond wtility rolocation.~ The cstimatos

have boon mado with the oid of the State and private intorests involved,
Rolocation in kind has boen ostimoted, and in cortain coses bettorment
of oxisting road faecilitics has boon covored, for which credit by tho
State involved may be anticipated, In the cstimatos for rolocations of
highways duc regard has boen had fo:r; the wishes of the Stotes, and the
cstimates orc considered adequatc, In many cascs o choaper golutian of
the road problem appears possible by leaving the more oxpansive roads
within the rcservoirs as they are, and building dobour roads at the
higher ond safer clevations abovo the flooded arcas, In vicw of the
lcss complicated and more definitc nature of the work, contingencics

on road and railroad rolocations have been cstimated at 10 per cont
and ongincering and overhead also at 10 per cont.

7. Bosis of annual costs.= The smual charges have boon computed

on the following basiss +the total copital cost of cach roscrvoir is tho

cost as indicateod in the cstimates shown in this Section, to vhich has

boon added inborest during comstructia at tho rato of L and 5% rospectively



for Federal and State costs, For dams and reservoirs that can be com-
pleted within one construction season no interest during construction
hes been added, For a two-season job % has been added for Federal
expenditures and 5% for State and local expenditures, for three-secason
jobs 6% for Federal and 7-1/2% for State and local expenditures. The
total capital cost thus arrived at has been amortized over a period of
50 years at L% and 5% for Foderal and State costs respectively,
Maintenancc expenscs have been computcd on tho following basis: for
carth dams, the following ammual charges have boen uscd, deponding on

sizo of ombankmont quantitics:

Up to 300,000 cu. yds. - & 500
300,000 to 500,000 " " - 1,000
500,000 to 750,000 " " - 1,500
7505000 to 1,000,000 " " - 2,000
1,000,000 to 1,500,000 * " - 24500
1,500,000 to 2,000,000 * " - 3,000
2,000,000 to 2,500,000 " " -- 3,500

For gatcs and machinery annual mainbtenance costs have boen ostimated
at 3%. For concrcte doms, tumels, wolls and othor conerctc parts,
the mointeonance charges have bocn ostimatod at 1% of the cost of such
dams or parts, For gato-operatod dams o charge of $1500 per annum for
an opcrator and 8500 per annum covoring stand=by charges, and cxpond-
ablc supplics, light, gas, 0il, ote. A genoral overhcad charge of
%2000 for cach dam has boen osscssed. Loss of toxes from the land
oceupicd by tho rescrvoirs has boon ¢ stimetoed end is included in opor-
ating oxponsc. At roscrvoirs whore tho maintonance cost of the ncw road
systom oxcoeds that of maintaining the now oxisting road system, such
oxcoss maintonance cost has beon added to the annual charges for the
reservolr,

8, Doscriptive details of reservoirs ond dams.=~ Portincnt factors

in the construction of the scveral proposcd roscrvoirs and alternates are

bricfly sct forth in the following paragrophs:

-l -



(1) East Haven No, 184 - (a) General.,- The East Haven Reservoir on
the Passumpsic River, about 32,3 miles sbove its confluence with the
Connecticut River, is outlined on Plate No, 55. The dam site is located
about 2 miles south of East Haven, Vermont, and the reservolr extonds
upstream about three miles, all in the Towns of Burke and East Haven, in
Calcdonia and Essex County respectively. The 1y7.5 square miles of draine
age arca are hilly farm and forest land. As designed, the capacity is
6.1 inches of run-off from the watorshed above, or 15,500 acre=fecet. The
floodod arca of 500 acrcs at the spillwoy crest clevation 1040,0 m.s. 1.,
is classificd as follows:

(1) Agricultural landseess 300 ceros, mostly of poor
quality.

(2) Pasturclandeesesessees Included in (1) above.

(3) Woodod Landeesosssoses 200 BOres.

(L4} Towns, GtCessssssossss Tovm of East Havon, including
30 scts of buildings, and

comctery of 200 graves,

(v) Highways and roods,- About 0,8 mile of 16=foot and 3,0 milcs of

20~foot gravel road will be floodod., A tontative relocation is shom on
resarvoir map, Platc No. 55,
(¢) Railroads.- No railroads arc involved.

(d) Other public works,- I miles of tolophonc linc will be rclo-

cated,

(¢) Dam.- Tho goneral design of the dam, the arca and capacity
curves, and tho goological featurcs arc indicated Plates Nos. 56
and 57.

(1) Geology.~ Rock occurs at or ncar the surface throughout the
right bank abubtment. Tho rock surfaec herc dips downward, passcs beneath
the river ot a dopth of about 15 foet, and under the loft cnd of the dam
is situated at a groat but undetormined depth below tho surface. The

overburden consists of pervious beds of sand, grovel, and boulders, finc



sond and rock flour being noticcably lacking, Hydraulic construction of
the cmbankmont is proposcd, this cholce beoing bascd upon thc occurrcnce
nearby of mixed matorials suitable for hydraulic sluicing., Tho spillwoy
and tunncl conduit will bo constructod on the right bank, in nearly
horizontal beds of micaccous schist.

(2) Available motorials.- Glacial deposits of sand, -gravel, rock

flour, and bouldors are available in the left hillside above tho dom for
hydroulic sluicing. Sand and gravel suitable for usc as concrcte aggre-~
gate may be obtained within 0.5 mile upstroom. Rock cxcavatlons will
supply 2 sufficicnt volume of rock required for riprap and toc consgtruec~
tion,

(%) Dom ond appurtcnant worlks.- £ hydraulic=-fill dam with a seddle

spillway on the right bank is proposcd, Tho btobal length is 20%0 foot.
Tho top cicvation is 1055.0 TeBsley OT aboutrlOB feot above the strcam
bed, This will allow for o frochoord of 5 feot above the maximum flow
linec,

(4) Altornate.= No alternate plan is proposcd,

(5) Embankment.- The hydraulic~fill ombaniment will be 30 feet wide
on top, with side slopes of 1 on 3. Tho back or dovmstrean scction will
consist of coarsc rock with a rock-filled trench along the toc to provide
for droinoage, The upstroam slopc will be paved with riprap. 4 blanket
of impervicus meterial will oxtend upstrcan from the upper too of the
impervious corc, Little ground proparation will be nceded other than
clooring of all vogetable matoerial. Motorials will be ubilized from tho
cxcavation and adjacent borrow pits,

(6) Spillway.- An open spillway 110 foot long, of o concrecte-ogee
scebion, will bo provided in a saddle on the right bank, The discharge
will be carriod around the dam in a concrcte~lined chaimel ond rcturncd

o the river bolow, TWith tho permancnt spillway crest at clevation 1040.0 .



m. s.1,, the discharge under o 10-foot head, the maximum surchargc, will
be 11,750 sceond=foct, or the equivalont of 2145 sccond-feot per squarc
milo of drainage arca controlled. Thore will be a frecboard of 5 feob
above the 10-foot surcharge, WNo comtrol will be provided, The quality
of the rock and the distance downstream fron the dam at which the spill=
way discharge returns to the rivor arc bolieved adequate to provent any
demage to the dom.

(7) Outlot.~ A conercte-linod tumol, 610 fcot long, located in the
right bonk, ‘and having a cross=-scctional area of 72 squoarc foet will
provide for strosm~control during the construction of the cmbanlment and
for roscrvoir-control later, No gates arc provided, the rescrvoir acting
as a rcbarding basin., Under the operating head, spillway=-crost clevation,
the outlet capacity will be 1,900 seccond-fect, A reinforced concrote
stilling basin is provided at the discharge ond to provent scour. Trash
racks will be provided to provont clogging of the conduit,

(8) Plan of comstruction.- It is proposad to construct first tho

outlet ond stilling basin for stroom=control, preparc the ground for the
eribonkmient, thon the spillwuy will be oxcavated and lincd, using the
spoil in the cmbanlment, The upstreem side of the cmbankment will be
riprappod as the fill progrosscse. The timc cesbimetod for construction
is 16 months or two comstruction scasons,

(9) Conscrvation storagc.- Wot foasible,




EAST HAVEN - No, 184

COST ESTIMATE

Itoms 1 : Unit : :
No.: Tton + Quantity : Cost : Amount : Total
1. Construction
Cleoring 80 ac. Lump Sun § 7,800
Stroam control oo 5,000
Excovation, carth 113,000 c.y. $0.L0 L5,200
Excavation, rock _ 80,000 Cco¥o 2650 18ly,000
Excovation, btumncl 2,500 coy. 10,00 25,000
Erbanlment, hydraulic £i11 1,175,000 c.y.  0.35 111,250
Riprap 29,000 c,y. 1,50 113,500
Concrcte, plain 8,%00 coys 10,00 83,000
Conerctec, roinforeed 3,000 c.y., 12,00 36,000
Reinforcing stocl 300,000 1bs. 0,06 18,000
Miscellaneous Lump Sum 2,500
2200
Ccontingencics 20% 172,750
071}, 000
Engincering and overheod 15% 155,000
Total 51,189,000
2. TRelocation of Railroads ond Utilitics
Telephone lincs 1 mi, Lump Sun 2,000
Contingenecies 10% 200
—"3,200
Engincering and overhead 10% 200 ,
Total 2,L00
3, Rights of Thay and Lond
T-nd 800 ac, Lwip Sun 2h,000
Buildings purchascd 30 scts " " 50,4000
Wotor rights e 5,000
Cenctery relocation 200 graves " " 6,000
~~—85,000
Logal, overhoad, and genoral coxpensc 20% © 17,000
Total 102,000
Ly, Highway Relocation
20-1t, gravel-state highway 3 mi, Lunp Sun 125,000
16-£t, gravel tovm road 0.8 mi, meon 2L, 000
—1L9,000
Contingencics 10% 15,000
16,000
Engineoring and overhead 10% 16,000
Total T 180,000
5. Grond Total Copital Cost 81,173,400
6., Tobal Anrual Cost 8 81,700




e

(2) Lyndon Center No, Zlb.= () General.- Tho Lyndon Center

Reservoir, on Millers Run, sbout 2-1/2 wmiles above its confluence with
the Passumpsic River, is outlinod on map, Plate Noe 58, The dam site

1s located about threo miles northwest from Lyndonvilloe, Vermont, and

the roservoir extends upstroam about five miles, all in the Tovm of
Lyndon, in Caledonia Counby,., The 52 square miles of arainage area are
hilly farm lend at the headwaters of the Passumpsic., As dosignod, tho
capacity is 6,0 inches of run-off from the watcrshed above, or 16,600
acro=feot, The flooded area of 550 acrcs at the spillway crost clovation,

766.5 mes.1ey 18 classified as follows:

(1) Agricultural londecs.s 500 acros of considerable value,
including 15 scts of buildings.

(2) Postureland cecscecoes 50 acres,
(3) Wooded lond cecsveescs Includcd in (2) above,

(L) Tovms, ctC, ecosessccens No community centers are
vithin the arca,.

(b) Highways ond roods.- About l,-1/2 miles of gravol statc high-

way, 18 feet wide, will be flooded. A tontative relocation is skotohod
on the rescrvoir mapy Plate No, 58.
(¢) Railroads.- None would be involvede

(d) Othor public works.= ono-half milc of water main end fivo ond

onc~half miles of elcetric power line will be relocaboed.

(¢) Dem.- The gonoral design of the dam, the arca and capacity
curves, and goological featurcs are indicatod on Plates Nos, 59 and 60.

(1) Geology.- Mica schist undcr a shallow cover of sand and soll
forms the right abutment. The rock surface dips boneath the valley
floor, reaching an undetermined depth, The rivor meenders in a flood
plain, 600 feot wide, undorlain by deposits of fine sand and rock flour,
Above the flood plain similor doposits occur in low hills, between 110

and 60 fect high, on which the dam will bo conbinucd as o dike. Rock is
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found ot the spillway site, in 2 saddle, boyond tho extrome ocast ond of
the dom, Rock in the right abutment is suitable for the construction

of an outlet tumcl,

(2) Available matorials.- Fine sand ond rock flour deposits will

bo ubilized for the imporvious secotion of the rolled=fill, Coarscr
moberials, suitable for porvious cmbankment construction, arc available
upstream and downstroam on the left sido, within 0.75 mile, These
coarsc deposits of sand and gravel may bo uscd for concrctc aggregate.
In addition to the inadequate volume obtained from cxcavation, rock may
be quarricd from the high bench downstrcoom on the left side within 0.75

mile,

(3) Dam and appurtcnant workse= & rolled=fill ecorth dam is proposed

for the main chamel, oand tho spillway will be located through o saddle,
about 600 foot to the cast of the dam, with two short, carth-fill scc-
tions, onc on cach cnd of the spillwny scction, The length of the main
dom is 1,900 foet. The top clovation 18 779.5 m.5.1les or nbout 79 fect
above the stream bed, This gilliallow a froeboard of 5 fo&b above tho
maximum or spillwny-design flood. Tho carth-fill soctions adjoining the
spillwmy arc 360 ond 160 fect on the right ond loft, respectively. Top
elovation of the spillmy—abtrbmont £i1ls is 779.5 Meseley or 130 feot
above the spillway crest.

(LL) Alternate.- No altornatc plan is proposcd,

(5) Embapkment,- The rolled fill of tho moin dam will be 25 feot
wide on top. It will comsist of an imporvious corc from top to bottom,
with sidec slopcs of 1 o 1-1/2, keyed into the ground with a cut-off
section along the axis of the ombanknant. The core will be backed by 2
pervious scction on both up and dowmstrcom faccs, the outside slopo of
cach will be o minimum of 1 on 3 up to within 15 feot of the top of dam,

From thoro to thc top the slopss will be 1 on 2-1/2 as a ninimm, The
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upstream slope will be paved with riprap; the dommstreanm slope sodded,
A rock-filled trench will be provided along the downstrcam toe to insure
drainage, The carth-fill splllwey obutment scctions are to be of a
similar construction, except that the top width will be 20 fect, The
materials for the embankment will be obtained for the most part from
borrow, utilizing as much of the spoil from the outlet and spillway
excavations as is suitable,

() Spillway.- An open, ogee section, concrete spillway with an
apron, 205 feet long, will be constructed on ledge rock, It will carry
the discharge around the left eond of the dam, returning it to the main
stream about one-half milc below the dem, The discharge capacity under
an B=foot surcharge will be 13,800 sccond=foct, or the equivalent of
265 sccond-feet per square mile from the drainage arce controlled,

The frecboard of 5 feot will bo above this 8mfoot surchargc., Yo con=
trol will be provided., As the spillway discharge rocturns to the strecom
one=half mile below the dam, it comnot offocet the dem in any mannore.

(7) Outlct.- A tumnol outlet will Te provided through ledge rock
at the right abutmont of the main dam, An opon intake chamoel will lead
to the tumncl from about 500 feet above the upstrcom toe of the dam,

A stilling basin will be provided at the discharge ond of the tunncl.,
From there the discharge will be carricd through an open channcl to the
main strcom about 1,000 foct bolow the toc of the dame The outlot capa=
eity under meximum opcrating hoad, spillway crcst, is 2,300 c.f.s. No
gotes will be provided, the rescrvolr acting as o rctarding basin. A
serics of racks will be placed over the tunnel antrance to proevent
elogging by dcbris,

(8) Tumnel.- The outlet willbe 110 feet long, with 220 feet of
tumel through a mica schist formation, and 190 fect of cut and cover
conduit on rock foundation., The section will be hersc-shoc shapod, of

reinforced comerctc, with a net cross-scctional arca of 50 squarc feet,
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(9) Plan of construction.= It is proposed to construct first the

outlet ond preparc the foundation of the moin dam, cxcavating the cut-

off and droinage trenchos, After the outlet is completcd, the streoam

will bo diverted through it, and the main dpm will be built, As the

moin dom is being completed, tho spillway will be constructed, Tho

embankments will be riprapped as the flll progresscs. The time requircd

for construction will be about nine months,

(10) Conservation storagc.= Not foasiple, Analysis of the potential

value shows thet the power benefits arc lovw, and that an increasc in

storago snd spillway clevation is prohibitive in cost becauso tho

Village of Wheclock abuts the uppermost regches of the reservoir,

(Table on following page)
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LYNDON CENTER =~ No, 2lA

COST ESTIMATE

Item: : +  Unit :
Wo.: Item + Quantity + Cost Amount Total
1. Construction
Clearing end grubbing Lump Sum $ 4,000
Stream control v 7,000
Excavation, earth 2204000 ceye $0.40 - 88,000
Exeavation, rock 55200 Cuye 5,00 15,600
Excavation, tumnel 900 c.y. 10.00 9,000
Backfill at structures 5,700 c.y. 0,60 3,120
Embankment, rolled fill 676,000 cov.  0.45 %01, 200
Riprap 1,000 cey. 3,00 42,000
Sodding 3 ac. 2h0.,00 1,920
Concrete, plain 3,200 c.y. 12,00 238,100
Conerete, reinforced 2,300 co.y. 14,00 32,200
Reinforeing steel 230,000 lbs, 0,06 13,800
Miscellancous Lunp Sum 2,500
562,040
Contingencies 20% 112,960
675,000
Engineering and overhead 15% 101,000
Total 4 776,000
2. Relocation of Railroads and Utilitics
Tolephone and transmission lines Lump Sum 6,600
10-inch C,I, water main 2,500 ft, e 9,500
16,100
Contingencies 10% 1,600
—17,700
Engincering and overhead 10% 1,800
Total 19,500
3, Rights of Way and Land
Lond 1,600 ac, Lump Sum 86,000
Buildings purchased 18 sets " " 70,000
156,000
Legal, ovcrhead, and genoral expensc 20% 31,000
Total — 187,000
L. Highway Relocation
T0<Tt, grovel statc highway 5.5 mi, Lump Sum 198,000
Contingeneies 10% 20,000
—218,000
Engincering and overhead 10% 22,000
Total - 21,0,000
5, Grand Total Capital Cost $ 1,222,500
6, Total Annual Cost $ 68,000
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(3) Victory No, 22A,- (a) General.,- This rescrvoir is outlined

on Platec No, 61, The dam sitc is located on the Moosc River 17.3
miles zbove its junction with the Passumpsic, or about four miles north
of Worth Concord, Vermont, The roservoir oxtonds upsbtroam about four
miles, all in the Town of Vietory, in Essecx County. The 64 squarc miles
of drainage orcs arc mostly hilly bto mountainous forest lands, Woter
rights for powsr development have been acquired by the New England Power
Assnciation, but no steps toward construction have been takon. As
proposed herein, the stofago capacity will provido for 7.0 inches of
run-off from the wotorshed above, or 24,600 acrc~-foct from ompty ros-
orvoir to spillway crest, Tho flooded arca at the spillwoy crost,
1149.0 m.s.1., will be 1,820 acrosg classificd as follows:
(1) Agricultural landsssse 1,200 acros, mostly of poor
quality; abandoned; only two
sets of buildings remain,
(2) Pasturelandessssssesss Included in (1) above,
(3) Wooded Landecseesesces 600 acres partially cut=-over,
(l}) Towns, etCessssescscss Wone.

(b) Highweys and roads.=- About L1/l miles of 18~foot graveled road,

inclvding one small bridge, joining the Villages of Vietory and Gallup
Mills, will be flooded out. t is proposed to relocate this section of
highway =long the west side of the reservoir, It will include one
conercte bridgse, The tentative rclocation is shown on reservolr map,
Plate o, 61,

(¢) Railroods.- No railroads arc involved,

(d) Other public works.- Nonc,

(¢) Dom.- A general dosign of the dem, the arca aend capacity curves,
and the goological featurcs are indicated on Plates Nos, 62 and 63,
(1) Geology.=- At tho site, the Mooso River flows over thick deposits

of glocial drift, The thickness of the overburden below the river bed,
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as roevealed by subsurfacc oxplorations, is at loast TL foot., The
overburdon material is o mixturce of sond, gravel ond boulders, togcther
vith much rock flour or glacial silt. Wosts of granite boulders occur
throughout thc arca, being scattored over the surface and in the overbur-

don, The overburden is well consolidated,

(2} Available moterials.- The overburden mterials arc of sult-

able quality for use in rollod-fill cmbankment, ond for conerctec aggre-
gate, The quantity ovailoble within one-=half milc of tho site greatly
cxcoeds the domends of the project. Considerable‘ flexibiliby in
sclecting the most suitable motorial is thoreforc possible. Materials
for both the pervious ond imporvious sections of the dam occur in the
same formation within close proximity. Concrete aggrogates my also
be obbtained from this samc formation by scrcening ond washing. Rock
for rock-fill embankment may be obtained on the sitc from the large
gquantity of boulders scattored over the surface of the ground.

(3) Dam and appurtcnant works.= & rollecd~fill enrth dam across

tho main channol, with a side-hill spillway on the right bank, is pro=
posed. The total length is 535 foot, L60 fect being corth £ill, The

top clovation is 116L,0 m.s,1., or cbout L4 feet obove the stream bed.
This will allow for a frecboord of 5 feet above the maximum flow linc.

(L) Altornate.- No altermate plan is proposcd,

(5) Embonkment.- The rolled-fill erbonknment will be 20 foct wide
on top, It will consist of an impervious corc from top to bottom, with
side slopes of 1 on 1-1/2, kcyod into the ground with a cut-off scction,
The corc will be backed by a pervious scction on both up ond dowmstream
feces, the outside slope of cach of which will bc about 1 on 3. The
upstrean slopc will be paved with riprap, and the outer layoer of the
dovmnstream section will be built of heavy cobble or field stonc, with

a rock-filled tronch along the toc to previde for drainage. Little

- 15 =



Poundation oxeavation will bo rogquircd other than for the cut-off and
for the toc tronch, the ground preparation consisting principally of
grubbing all vegetable matter, Motorinls from the spillvmy cxcavotion
vill bo uscd for the ombankment.

(6) Spillwmy,- An open, flat-wolr spillwmy, 75 foot long, of
concrote will be provided on the right bank, The discharge will bo
carricd around the cud of the dam in a roinforced-concrete~lined chan-
nel, ond returncd to the river belows With the permanent spillwey
orest ot clevation 1149.0 m.s.l.s the discharge capaciby under a 10=foot
hoad, the maximum flow line, will bo 6,550 sccond=foet, or the cquiva=-
lent of 100 sccond~foet per square mile from the drainage arca con-
trolled, There will be a frecboard of 5 feot above this 10=foot
surcharge. No control will be provided, The spillwny will discharge
at a point about 250 fect bolow the toe of the dan, A stilling basin
will be provided to obviate danger of scour,

(7) Oublot.~ A concrote comduit 220 foet long, leccated in the
right bonk, and having a net cross=sectional area of 58 square foot,
will provide for streom=control duri;ag the construction of the embank-
ment and for reservolr comtrol later., No gates are provided, the
reservoir acting as a retarding basin, Under the operating hoa d,
spillway crost clevation, the outlet capacity will be 1,850 sccond-foet,
A reinforced concrcte stilling basin is provided at the discharge ond
to prevent scour., Trash racks will be provided to provent clogging of

the conduit,

(8) Plan of construction.- It is proposed to construct first tho

outlot and stilling basin for stream=control and to proparc the ground
for thc orbankments thon the spillumy will be oxcavated and lined,

using the spcil in tho embankment, The upstrean side of the cribanknent
will be ripravped as the £ill progresscs, The tinme ¢cstimated for con=-

struction is seven months, or one construction scason,
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(9) Conservotion storage.= Conscrvaticn storage of 35,200 acro=

feot, equivalent to 10 inchos of run=off, which will raisc the spillway

clevation to 1166 n.s.,l, con be pr vided ot an additional cost of

$363,000.

(Table on following page)
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VICTORY = NO. 224

COST ESTIMHATE

Item: B : . : Unit : N :
No.: Iten . Quantity . Cost : Anount : Total

1. Construction

Clearing 200 ac. Lump Sum % 16,000
Stream control oo 5,000
Excavation, earth and hardpan 23,000 c.y. #0140 37,200
Backfill at structures 12,000 c.y. 0.35 Iy,200
Embankment, earth 55,000 c.y. 0,60 2% ,000
Riprap 2,100 c.v. 2,00 6,300
Concrete, reinforced 11,400 c.v. 10,00 111;,000
Reinforcing stéel 743,000 1bs. 0.06 116,080
Drainsage items Lump Sum 2,000
Racks and miscellaneous steel Ben 1,500
265,2
Contingencies 200 53,720
319,000
Engineering and overhead 15% 1,8,000
Total - $ 367,000
2, Relocation of Railroads ancd Utilities Hone
%, Rights of Way and Lend
Land 2,100 sc, Lunp Sum 63,000
Yater rights, undeveloped " i 2,500
55500
Legal, overhead, end general expense 20% 13,500
Total T 79,000
Iy, Highway Relocation
Town roszd, 1l ft. gravei,
bridge ' =1/l mi.  Lump Sum 15%,000
Contingencies ' 10% 15,000
168,000
Engineering and overhead 107 17,000
Totel T 185,000
5. Grand Total Capital Cost ¢ 631,000
6. Totel Annuel Cost % 37,800




(L4) Harvey Lake No, 50.- (a) General.- Harvey Loko Reserveir,

on the Stovens River, about scven miles above its- confluence with the
Cormocticutbis outlined on Plote No. 6l, The dam site is in the Village
of Wost Barnet, Vermont, and the reserveir cxtonds upstream about two
niles, all inthe Town of Barnct, in Caledonia County., Its hilly drain=-
age area of 2,9 square miles consists of woodland on the ridges, farn
land, ond several viliage centers clustered around Ha.fvey Loke, The
lokeo is on attractive sumer resort, Water rights of the existing dovel-
opment are vosted in the Green Mountaln Power Corporation of Vemont,
As proposed, the storage capacity will provide for a little less
thon six inches of run~off from the wateorshed, or 7,800 acre-feet, botween
the onpty reservoir and spillway crest, The flooded area below the spill-
way crest, 900,0 m,8.1,, mainly within the bounds of the existing lokec,
will be 138 acres, classified as follows:

(1) Agricultural landesess Nonc,

(2) Pasturclandessassessss NONG,

(3) Wooded loMCaessesenesss DO QCICS,

(L) Towns, etce scessssces & nwber of summer cottages,
including 28 sets of buildings,

(5) 10KE gqeossvaaovsasescs 588 aCTreS,

(b) Highwoys and roads.- an 18=foot gravel, secondary road sur-

rounding the existing lakc, willbe flooded at several locatlons,
requiring the rclocation of a total length of 0.7 mile.

(¢) Railroads.- None,

(d) Other public works,~ An existing dom controlling the present

lake, ovmed by the Green Mountain Powor Corporation, will have to be
acquired; also, one milc of telephone and transmission pole-line will
have to be relocated,

(L) Dom.- The genoral design of tho dam, the area ond capacity

curves, ond the goological features arc indicsted on Plates Nos, 65 and 66,



(1) Geology.- The rock surface at the dam is judged to bo at a
depth boyond rcach of ony practical use for conduit location, The
upper portion of the glacial overburdon is caaposcd chicfly of sand
end rock flour, together with some gravel and boulders, vhich, in
restricted areas, is compact,

(2) Available materials.~ Material for the impervious section of

a rolled earth-£ill dam is available downstream on both sides of the
river vithin 1/l mile, and materisl for the pervious shoulders may be
obtained adjacent to the right abutment. The coarse deposits on the
right side may be utilized also for concrete aggregate, btut screening
and weshing are desirable, Rock for the toe eand mxbaniﬁnent riprap may
be obtained from boulders in the overburden and also from field stone,

(3) Dam ard appurtenamt workse= A rolled-fill earth dam across

the Stovens River, with o spillvay in a saddle about 0,75 mile south=
east from tho dem is proposecd, The length of the main dam is 730 fect.
The top elevation is 911,0 m,s,l., or sbout 32 fect above the strcam
bed, This will allow a freoboard of 5 feot above the spillway=design
flood.

(L) Altornote.- No alternate plan is proposod,

(5) Embankmont,- Tho rolled-fill embankment of the main dam will
be 20 foot wide on top, It will comsist of an impervious corc from top
to bottom, with & cut=off scction in the cxisting ground along the oxis
of the dam, Side slopes of the impervious corc will be about 1 on
1=1/2, The corc will be backed with o pervious scction on wp aﬁd dovm=
stroam facos; the outsido slopos of which will be 1 on 3 from bottom to
within 15 feet from tho top, the top 15 foct to have side slopes of 1 on
2-1/2. The upstroam slopc will be paved with riprap, and the domstream
slope will be sodded, A blankot of imporvious material will be

provided upstrcam from the dam, At the downstrecam toc a rock-filled



tronch will provide drainage, Mztorials for the cmbonkment will bo
obtaincd from borrow pits within a gquarter of a mile fram the don, Two

short carth~fill scctions, onc at coch ond of the splllwoay, will be of

‘rolled carth=-fill, constructed in a monnoer similoar to the main dom.

(6) Spillwny.- An open spillway 300 fect long, of a concreté ogoe
scetion with apron, will be provided in a low saddle at the northcast
side of the roservoir, The discharge will roturn to tho river onc milc
below over a flat slope, and carmot affoct the dam in any manncr, With
the permancnt crost at elevation 900.0 Mm.5.1.s the discharge capacity un-
dor o 6,0-foot surcharge, the moximum flood, will bo 12,300 sccond=foet,
or the cquivalent of Li90 second=feet por squarc mile for the watcrshed
above, Five=foot frecboard is provided about the 6=foot surcharge. No
control will be provided, The spillway will bo protected from scour by
an opron, and concroto sbubtment walls will proteet the ecarth cmbankment,

(7) Oublet.- A roinforcod comcrete comduit, locatod in tho right
bank, will provide for strean=control during the construction of the
ombanknont and rescrvoir=control later. The conduit will be of the
spread horse-shoe shape, A not cross=sectional arca of 6% squarc foot
will provide a discharge capacity of 1,550 co.f.s, under the maximm
hoad ot spillwny-crest elevation. An open channel will carry the watoer
to tho conduit oand another similar channol will discharge it into tho
rivof bolow the dam, A stilling pool will be constructed at the down=
strcam ond of the conduit, No gates will be provided, the roscrvoir
acting as a rotarding basin, Trash racks will be provided to prevent
clogging of the conduit,

(8) Plan of construction,~ It is proposed to construct first tho

outlot and stilling pool, The stream will thon be diverted through the
conduit, and the ombonkment builts Tho spillway will be built sinul=

tancously with the main dam, Riprapping will progress with the carth
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£411, The cstimated time for construction is scven months, or less than
onc working scason,

(9) Consorvation storage.~ Hob fonsibles. Limitations at the site

prevent an inerocase of storage.

(Table on following pago)
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HARVEY LAKE - NO. 50

COST ESTIMATE

Itoms : Unit
Wo,: Ttonm :+  Quantity Cost Amount Total
1, Construction
Clearing and grubbing Lump Sum $ 2,000
Strcam control " " Li,000
Excavation, carth 110,000 c.y.  $0.40 16,000
Backfill at structures 1,700 c.Y. 0,60 1,020
Fmbankment, rolled f£ill 26,000 CoYe 0.60 21,600
Riprap 2,200 coYe L.0o 8,800
Sodding % ac, 240.00 720
Coneretc, plain 55100 c4Ve 10.00 51,000
Concrote, rcinforced 600 c.y. 12,00 7 4200
Reinforeing steel 60,000 1bs, 0.06 3,600
Miscellancous Lump Sum 2,000
TT7,9540
Contingencies 20% 2%,560
~INT,500
Enginecring and overhead 15% - 21,500
Total $ 16%,000
2, Relocation of Railroads and Utilities
Telephone and transmission lines 1 mi,  TLump Sum 500
Contingencies 10% 50
. 5;0
Engincering and overhead 10% 50
Total 600
3, Rights of Way and Lend
Land 70 ac, Lump Sum 11,900
Buildings purchascd 35 scts nooon 68,000
Water rights v 2,000
Logal, ovcrhead, and genoral expense 20% 15,100
. Total 90,000
L, Highway Relocation
18-foot gravel state highway 0.7 mi., Lump Swm 25,200
Contingencies 10% 2,500
s (00
Engineering and overhead 10% 2,800
' Total - 30,500
5, Grand Total Capital Cost $ 284,100
6, Total Annual Cost 8 19,800




(5) Bethlehem Junction Noe 2hh.~ (2) General.- The Bethlehem

Junction Reservoir on the Ammonoosuc River, abcut 35.7 miles ebove its
confluence with the Connecticut River, is outlined on Plate Ilo. 67+ The
dam site is located about %1/2 miles east of Bethlehem, New Hempshire,
and the reservoir extends upstream about five miles, all in the Towns of
Bethlehem and Carroll, in Grafton =nd Coos County, respectively. The 90
square miles of dreinage area are mostly hilly to mounteinous forest
landss As designed, the cepacity is 6,0 inches of run-off from the
watershed above, or 28,800 acre-fcet. The flooded area of 860 acres at
the spillway crest clevation, 135640 mesele, is classificd as follows:

(1) Agricultural 1and.;.,. 1,80 ecres of poor qualitys

(2) Pasturclondesecocssees Included in (1) aktovos

(%) Wooded loncdecsscssesss 380 acress

(I;) Towns, ctcs evesesecss 19 sots of buildings located within
the roservoirs

(b) Highways and roads.- Rolocation of about le8 miles of 20-foot

conerctc highway will be roquired, 4 tentative relocation is shown on
the roscrvoir map, Plate Wos 67

(¢) Railroads.- An abandoncd branch line of the Boston & Mainc
Railroad lics in the roscrvoir basin.

(d) Other public works.- Eight miles of tclophone and L miles of

trensmission lincs will bec rclocatoed.

() Dome=  The gonoral dosign of the dom, the arca md cepucity
curves, and the geological features are indicoted on Plates Hose 68 and
694 e

(1) Geologye.- The rock profile has been constructed from data ob-
teined by geophysical methods of prospecting, supplemented by inforretion
from several borings. Subsurfoce investigatious are now being extended

by core boring methods, but complete information is not available as yete
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Granitc is oxposod on the right sidc ebout 0.6 miles from and about 365
foct above the river, The rock surface dips downward amd passcs bencath
tho stream at a dopth of 100 feet or more, On the left bank the over-
burden is camposcd of porvious sand and gravel, whorcas that on the right
is mode of finer graincd and less permeable material, Finc sand ond rock
flour or silt, together with saome gravel and boulders, occurs as o com=

pact formation below river lovel,

(2) Avgilable matorialse~ The proposed spillway is locatcd on the
far right bonk where it can be cut in rock which underlies an overburden
of sand, gravel, and roek flour. Those matorials, excavation of which
is requircd for the spillway approach and chexmnel, arc available for
sluicing into the cmbankment. The conduit will be located on the right
banky in rock, the location of which is still being investigated by
borings, Concrote aggregate are availoble on the leoft bank within 0.5
milece Rock from cxcavations supplemanted by boulders will be available
for fiprap and toc construction.

(3) Dam and sppurtenant works.- 4 hydraulic=fill dam with a side-

channel spillway on the right bank is proposcd. The total length is
2,030 fect. Tho top clovation is 1373.0 m.s.l., or about 163.§ foet
above the stroam bed, This will allow for a frecboard of 5 fect above
the maximum flow linc.

(L4) alternmate.~ No altornate plan is proposcd,

(5) Embanlment,- The hydraulic-fill cmbankment will be 30 feet
wide on top, with sido slopcs of 1 on 3, and with two 10-foot berms on
the downstroam slope, The upstream slope wlill be paved with riprap,
~ the downstream slope soddod, & regck=£illed trench will‘be provided
elong the downstream toc to insure drainage, Little ground preparation

will be needod other than clcaring of all vegetable naterial.
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(6) Spillway.,~ 4 155-foot g.demchannel spillway will be constructed
in the ledge rock onthe right bank., It will discherge flood water into
an open concrete-lined chennel which will carry it around the end of the
dem and return it to the river below. With the permanent crest at eleva-
tion 1356.0 mes.l, tho discharge capacity under a 12-foot surcharge, the
meximum flood, will be 20,200 scoond~Ffect or the equivalmt of 225 second-
feot per squarc mile for the watorshed above, Five fect of freeboard 1s
provided above the 12-foot surchargo. No control will be provided, The
distance downstrcam from the dom to tho point where the spillway discharge
returms to the river is belicved adequato o prevont any demage to the dam,

(7) Outlet.- A conercte-lined tumnol 1,310 feet long, cxcavatod
through rock and earth in the right bank, and having a cross=sectional
arca of 100 squarc feet, will provide for strecam~control during the
construction of the embankment and for reservoir=control later. No
gates are provided, the regorvoir acting as a retarding basin, Under
the operating heed, spillway-ocrest clevatbion, the outlet copacity will
be 3,200 seccond=fcoct. A roinforced conerote stilling basin is provided
at the discharge end to provent scour, Trash racks will be provided to

prevent clogging of the conduits

(8) Plan of construction.~ It is proposed to construct first the

outlet and stilling basin for stream=controly preparc the ground for
the cmbankment, then the spillway will be oxcavated ond lined, using the
spoil in the embankment, The upstroeam sido of the cmbankment will be
riprapped as the fill progresscs, The time ostimated for construction
is 18 months or two construction scasons,

(9) Conscrvation storages~ £ lake for roereational purposes can be

maintained during the summer season to the cxtont of 1-1/2 inches of rume=
of £ or 7,200 ccre-feot at an additional cost of $752,000, The lake will

oxtend to Elovation 1%05 and cover approximebely 210 acres,
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BETHLEHEE JUNCTION - Mo, 2LA

COST ESTIMATE

Item:

Quantity

Unit :

fo.: Tten Cost .  Amount Total
1. Construction
Cleering 250 ac. Lump Sum  $ 25,000
Strean control U 15,000
Excavation, earth 335,300 C.¥e $0.40 1%L.4120
Excavation, rock 35,200 cey. 2430 80,960
Excavation, tunnel 16,900 coye 10,00 169,000
Emhankment, hydraulic
£il1l 1,620,000 c.y. 0.L5 729,000
Riprap %1,700 c.y. 1.50 17,550
Sodding 10 ac. 21,0.00 2,500
Concrete, plain 5,000 caye 10,00 50,000
Concrete, reinforced 14,200 coye 12.00 170,400
Reinforcing steel 2,1%0,000 1bs, 0.06 127,800
Miscellaneous Lump Sum 5,000
1,556,230
Contingencies 20% 210,470
1,866, 700
Engineering and overhead 15% 280,000
Total © 42,146,700
5. Relocation of Railroad and Utilities
Telephone lines 8 mi. Lump Sum 1,000
Trensmission lines ly mie pou 2,000
— 5560
Contingencies 10% 600
6,600
Engineering and overhead 10% 800
Total 7,L00
%. Rights of Way and Land
Land 1,300 ac, Lump Sunm 59,000
Buildings purchased 19 sets " 1 57,000
125,600
Legal, overhead and general expense 20% 25,000
Total 151,000
l,. Highway Relocation
SO-FL. conorete state highwayli.8 mi. Luap Sum %13 ,200
Contingencies 10% 31,300
" T3LL,500
Engineering and overhead 10% 2], ,.500
Total T 379,000
5. Grand Total Cepital Cost $2,68l,100
6. Total Annual Cost & 1L7,000
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(6) Grobon Pond No, 27A.= (a) General,- The Grobon Pond reser-

voir, on the Wolls Rivor, Vomont, is outlined on Platc No. 73. It is
locatod about two miles northwest from Ricker Mills, Vormont, in the
Town of Groton, in Calc¢donia County., The 17.3 squarc milcs of drainage
aroa are mostly hilly woodland ot the hoadwaters of the Wells River.
The cxisting pond is an attractive resort, with summer cottages and boat
houses along its cdge. Wator rights of the existing development are
vested in the Grecon Mountain Power Corporation of Vermont, As designed,
the storage capocity will provide for seven inches of run-off, or 6,500
scre-foot, The flooded aren &b the spillvay crest will bo 560 acres,
classified as follows:
(1) Agricultural lands..eee NONCo
(2) Pasturclandesesesesscos NONC,
(3) Wooded landeeesssessese 200 ACTES outside the existing
pond arca; mainly brush, cut-
over birch and poplar.
() Towns, etc. cesecsseses 48 surmer cotbtages and boab«
houses now scatbered around

the pond,

(b) Highwoys ond roads.= Wo highways end roads are involved.

(¢) Railroads.- No railroads are involved,

(3) Other public works.~ The oxisting low dam, now owned by the

Green lountain Power Corporation, must be acquired,

(e) Dam. - The general design of the dam, the area and capacity curves
and the geological features are indicated on Platos Nos. Th and 75.

(1) Geology.- Ledge rock, consisting of massive granite, occurs
at or near the surface over a large ared. The granite formation is
strikingly wniform in character, and virtually free from cracks or
other evidences of weakness., The rock is of such quality that it

could casily withstand the loads and other structural demands imposed



by a much larger dam, The profile indicates that the rock surface
oxtonds outward at nearly the same slevation, Rock has bcon tracecd
throughout a major part of the foundotion arca, The thickness of tho
ovorburden varics from zero to abou"r,. soven foct., It is of glaecial
origin, ospocially that which occurs in thc oxtreme abutment arcas,
and consists of a mixturo of sand ond gravely in part, stratificd;
many boulders ococur, as well as dotached blocks of lcdgoe roock,

(2) Available moterials.= Suitable carth borrow maoterials for

tho soil portion of the rock-fill scction arc aveileble in morc than

ample quantitics adjacent to the sitc. Concrcte aggregate may be ob=
tained noarby, but the scparation into fine and coarsc aggrogato and

the climination of superfinc sond by woshing will bc noccssary. The

large nmumbor of bouldors scottercd throughout the arce, and rock from
the oxcavations can be uscd as £111 in tho rock ombankment,

(3) Dom ond appurtonont works.= A roclk-fill and concrcte dam is

proposcd at the site of tho oxisting dams it will have a concrcte
spillwey 200 foct long ot tho central scotione The total length will
bo 1,090 feoct, 500 feot boing the total longth of the two rock-fill
scetions, and 590 foot tho total length of the eomercte-ésplllway and
retaining soétions, The top clevation of tho rock-fill scctions is
109L.0 foct m.s.1., and tho concrcto rotaining scction 1089,0 feotb
m.s.1l,, making the maximum height of the dom about 19 feet above the
stroam bod, This will allow o frocboard above the maximum flood=lino
of 5 fect for the rock=13ill scctions.

(L4) Altcrnatc.- No altormate plen is proposcd.

(5) Embonkment.- The rock £111 will be 20 foot widc on top, with
sidc slopes of 1 on 2 upstreanm and 1 on 1-1/2 dovmstreom, Tho back,
or downstrean scobion, will consist of coarsc ficld-rocks and boulders,

with sidc slopes of 1 on 1-1/2. Against the imer facc of the coarsc
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rock £ill will be o sccotion of gradsd motoriol varying from coarso
gravel to fine sand, and finally an imporvious layer sbout 5 feot
thick with an upstrcam slopc of 1 on o, The upstreom slope will bo
paved with riprap. Little ground preparation will be needed, other
than grubbing of all vegotable mottor, Materials will bo utilized
Prom the oxcavotion and adjoccut oorrow pits, Tho coarsc roclk=fill
will provide ample drainage.

() spillway.- An opon, 0goC type spillway, 200 foot long, in
tho conmcrcke gravity scetion of tho dsn, will provide for o discharge
of 6,000 sccond-fcot, undor o Li-foot surcharge., This is tho cquivalont
of 350 sccond=foct por squarc nile frorn the watcrshed above,

(7) Outlot.- The outlet will consist of six openings through the
spillvmy scctiomn, tobaling 30 squarc foct in arcd, vwhich will provide
stronm=control during construction end pond-control later, No gote=
control is provided, as the roservoir will opcrate as o retarding basin,
The outlot capacity under maximum heod 2t spillway elovation is 660
sccond=fcet,

(8) Plan of construction.= It is proposed first to preparc the

ground and construct tho rock-fill scctions, using the oxisting gabte

to provide stream-control, The comerctc outlet scetion will than be
placed and the stroam diverted through it. The remainder of tho dan
will thon be completed, The time required for construction is estimated
ot six months, or onc construction scason.

(9) Consorvation storage.~ Conscrvation storage of 6,350 acre~fect,

cquivalent ko 7 inches of run-off over the drainage aren, will raisc the
spillway to clevation 1096 m.Sel., ond con be provi ded at a cost of
&1l),,000, increasing the total cstimotod cost for the devclopment to

$260,000,
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GROTON POND - HO. 27A

COST ESTIMATE

Ttem: 2 Unit :
Yo.: Item Quanﬁlty Cost Amount Total
1. Construction
Clearing Ly ac. Lump Sum § 1,000
Stream control N i 1,000
Excavation, earth 2,100 c.y. $1 .00 2,100
Excavetion, rock LoO c.y. 3 .20 1,200
Embenlment, rock f£ill 6,500 c.ye 1.70 11,050
Riprap 1,450 c.uy. %.00 1;,%50
Concrete, plain 2,200 c.y. 10.00 22,000
Concrete, reinforced 150 c.y. 12,00 1,800
Reinforcing steel 10,000 1bs, 0.06 600
Miscellaneous Luap Sum 2,000
“I77,700
Contingencies 20% __9,&00
55,500
Engineering and overhead 15% __?,500
Total & 65,000
2. Relocation of Railroads and Utilities None
%3, Rights of Way and Land
Land 160 ac. Lunp Sum 2,100
Buildings, - cottages and weoon 30,000
hoathouses
Water rights oo 10,000
“L2,L00
Legal, overhead and gensral expense 20% 8,500
Total 51,000
Iy, Highway Relocation None
5, Grand Total Capital Cost $ 116,000
6, Total Annusl Cost 4 10,200
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(7) South Branch No. 284,.- (o) General,- The roservoir is located

on tho South Branch of Woits River, Vormont, 1-1/2 niles above the june-
tion with Weits River, as outlined on Plate No. 76, The dan sitc is
loeatod about 0,2 mile upstroom from o bridge on the Bradford=South
Corinth Road, The rescrvoir oxtonds upstrcon about 3,0 milos, and lics
in thc Towns of Corinth and Bradford, in Orango Counby, The L5 square
nilos of drainage arco is mountainous and heavily woodeds AS designod,
the storage copocity will be cquivalont to six inches of run=-off fron
the wak-rshed, or Ui,Loo acre=foet at spillway-crost cloevation, 810
m.S.l. At this clovation the flooded arca will be 520 acres, of which
about 250 acros is woodod.

(b) Highwoys and roads.- The ro sorvolr will inumdote a scetion of

o 22-fsot gravel road, about %-1/2 milecs in longth, and four bridges. It
will be necossary to rclocatc o new highimy on the loft banlkt 2,5 miles in
ongth, of which 1.1 niles is improved oxisting rwd., In additiony thero
wAll be threc short strobches of highwoy rolocation on the right bank,
totaling 1.5 niles in longth. 2411 the rclocated ronds will be gravel
surfaced, 16 and 22 feet wide, and will include four amall concrote
bridgos. The tontative rolocations arc indicated on resorvolr map,
Plate Wo, 76.

(c) Railroads.= ¥o railroads will be involved,

(a) oOthor public works,~ None.

(c) Dam.~ The general design of tho dem, the arca and capaclty
curves, and the geological featurcs arc indicated on Platcs Nos. 77 and
78.

(1) Goology.= Rock is cxposod in the river near the proposed contor-
line of tho dam, Borings indicatc a broad but rather irrcgularly croded
and ¢isintograted rock flour. Noar the ond of the dam, on the right bank,

sound rocl occurs about 30 feet above river iovel beneath 25 to %0 foct
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of disintograted rock, On both sidos of the strcam the overburden is
compriscd of a compact mixture of sond, gravel, rock flour, end boulders,
on the right bonk two borings disclosed 30 to Lo foot of vory sdft,
groatly whathered miea gohist overlying sound rocl,

(2) Avoilable moterials.- Suitable natcrial for both impervious

and porvious rolled-fill conskruction is available upstrean and dovmstroan
yrithin 0.5 mile., Rock for riprap é.l'ld toc construction may be obtained
fron spillway ond conduit cxcavations and as well as fram boulder accunula—
tions, Sand and gravel arc available within 1,0 milec for use as conecrete
aggrogate afbor scrooning and washing,

(3) Dom and appurtenant works.= A rolled-£ill corth dam is proposcd,

having a length of 810 foot, top clovation ob 825,0 m.s.l,y and a maximum
hoight of 95 foot, This will allow a frecboord of five feoct above the
meximum flood level, Tho spillwoy will bo a conercte "Morning Glory"
type, situatoed on the right bank, and the outlot will be a concrcte
conduit,

(l4) Alternate.- No alternate plan is proposed,

(5) Embaniment.- The main dams o rolled=fill structurc, will be
o5 foet wide on top. It will consist of an impervious corc keyed into
imporvious foundation, with pervious shoulders, Where lodge rock is at
or noar the surface a concrete koy wall will be used, Tho oubside
slopes of the dem are 1 on 3 from the bottom up to within 15 feet of the
top, the top 15 feet being 1 on 2-1/2, The upstream slope will te rip-
rapped, A rock-filled tronch will be constructed along the downstrean
toe to provide for drainage. Earth and roek cxcavated on the job will
be used in the dem, Across a saddle locabed on the left bank, about
720 feet from the dam, an earth dike, 140 feot long and 10 feet high, will
be constructed, The top of this dike will be at Elovation 820, five feot
bolow the top of the main dam, thus providing additional safety to the

moin dem in the event of exceptionally high water,
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(6) Spillway.- The spillway will consist of a reinforced concrete
"Morning Glory", L2.5 feet in diameter, d4i scharging into an 18=foct
diameter conduit embedded in rock., The crest will be at Elevation
810,0 m.s.1l. With a surcharge of ten feet, maximum flood lewvel, the
spillway vill have a discharge capocity of 12,100 c.f.s., or the
equivalent of 269 second=-foct per square mile from the drainage arca
gontrolled, The spillway intakc will be located on the right bank near
tho toc of the dam, Tho spillway discharge will roturn to the river
200 feot below the dam,

(7) Outlot.- An outlct, consisting of a roinforced concrete con-

duit having a cross=scctional arca of 72 squorc foot and founded on rock,
will be provided to draw down the rosorvoir, No gate control will bo
provided, The water passing through this scrvice conduit will run into
the spillway conduit, and thenco through e stilling basin to the river
bod, Thore will be o trash rack at the intake, The outlect capacity
wnder mexinum oporating head, spillwzy crost, will bo 1,900 sccond=fcot,

(8) Plan of construction,- It is proposcd to construct the conduit

back into the bank far cnough so that cofferdoms will be nocessary only
at tho trash rack and stilling basin, “hen the stroam is diverted
through the conduit, the placing of cmbankmont will cormence. It is
ostimated that the construction will requirce cight months, or one working
scoason, to complete,

(9) Conscrvation storage.= Not feasible, The cost of additional

storage makes on increase in reservoir capacity impracticable.



SOUTH BRANCH = HO. 28A

COST ESTIMATE

Ttoms : :+ Unit @
No, s Iten s+ Quontity : Cost : Amoumnt Total
1. Construction
Clearing 100 ac, Lump Sum §$ 8,000
Streom control Tooon 5,000
Excovation, carth 55,500 cy $0.40 22,200
Excavation, rock L,200 cy 3,00 12,600
Enbonkuont, rolled-£ill 290,000 cy 0.50 145,000
Riprap (hand placod) 75100 cy 3,00 21,300
Concrotc, plain 1,%00 cy 10,00 15,000
Concrete, rcinforced 6,800 cy 12,00 81,600
Reinforecing stecl 680,000 1bs, 0,06 110,800
Misccllanoous Lump Sum 55000
L, 500
Contingencics 20% 70,900
~ L25,L00
Engincering and ovorhoad 15% 63,600
Total : $ L89,000
2. Relocation of Railroads and Utilitics Wone
%, Rights of Way ond Lond
Land 800 oc, Lump Sum 20,000
Buildings purchased 9 scts " M 211,000
Water rights v 5,000
;9,000
Logal, overhead and general cxponsc 20% 10,000
Total 59,000
Ly, Highwoy Relocation
Tovm roads, gravel Ly i, Lump Sum 125,000
Contingencics 10% - 13,000
133,000
Enginecring oand overhead 10% 11,000
152,000
5. Grand Total Capital Cost $700,000
6. Total Anmual Cost 8 10,300
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(8) Union Villago No, L8.= (o) Gemornl.- Union Village Roscr=

voir, on tho Ompompanoosuc River, shout L miles above its junction with
the Connecticut, is outlined on Platc Noe 79 The dom sitc is locatod
sbout 1/l milo north of Union Village, Vormont, and the reservoir ox-
tonds upstrean 5-1/2 miles, all in the Town of Thotford in Orange County.
The drainage arca of about 126 square miles is generally rugged. The hill
tops arc wooded, but the vallcys are farmed, and o number of village
conbors arc scattored over the arca. AS proposcd, the storage capacity
will bo about L=1/2 inchos of run~off fron the watershed, or 30,200
aoro-foot at the spillway crest clovation., The floodod arca at spillwmay-
crost clovation, 5L3.0 mes.l., will bo aboub 600 acres, of which 250
acros arc clcarcd, and 350 acrcs arc wooded, ond includes scven sots of
buildings. The land is uscd principally for dairying purposes and is of
no great cconomic importance, Mo villagoes vill be flooded by this pro=
poscd reservoir,

(b) Highwoys snd roads.- A btotal length of about Iy miles of

secondary highway, including 5 bridges, 111l be flooded, Sinec tho
moin purposc of thesc roads is to serve thosc farms in the roservoir
area, it is belicved that after the arca is converbod to resorvoir use,
onc comnecting link located along the west odgo will be adoquate, About
%3 niles of sccondary type highwey as tentatively rolocated is indicatoed
on the reservoir map, Plate No, 79. Highway relocation will comsist of
improving 1.8 niles of an cxlsting highway on tho west side of the
roservoir, and rclocating a onc=-mile strotch of the same highway at the
northwest on? of the reservoir, connecting with a local road ot Ricoe!s
Mills. Onc bridgo will be included in the highway relocation,

(¢) Railroads.= Nono will be involved.

(d) Other public works.- Five niles of tolcphone ond tronsnis-

sion line will requirc relocoation.
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(e) Dam.- Tho generol dosign of the damy, the arca and capacity
curvos, ond the geologic foaturcs arc indicated on Plates Nos, 80 and
81.

(1) Goology.- Mico schist forms the left abutment of the dan,

bkt =3
tho rock surfacc rising stecply from the riverds cdgo to heights of
250 feot or morc, In the right abutnont, the rock surface risos fron
o dopth of 20 fcot bolow the river ot the bank to moar spillway oleva-
tion, about 1,500 foct out from the rivor's cdge. Abovo bed-rock, the
right abutmomt consists of (1) porvious doposits of sand and gravol thot
oxtond from bolow the river bod to ncar the top of the dam, ad (2) rola-
tively imporvious ond compact mixturcs of send, rock flour, and some
gravel in the adjacont highor ground, Tho spillway ond outlet tumncl
will be in rock at the loft obutmont.

(2) Availoble nateriolse.- Matorial for impcrvious rolled-fill is

available in the uppermost terracc on the right tank, Porvious mterials
nay be obbained within 0.5 mile of the sitc both up and downstroari,

Thosc doposits, conpcsed of sand end gravol, arc also suitablc for con-
erote aggrog e, although sercening and washing will be necossary.

(3) Dan ond cppurtonont works.~ 4 rolled-fill ocorth dom across

the main chammel, provided with a "morming glory" type of spillway in
the loft abutment is proposed, Tho dom will be 915 feet long, the top
clovation at 561.0 m.s,l, will be 155 foet above the stream bed, This
will allowr o frocboard of 5 feet above the moxinun or spillway=-design
flood, |

(l4) Alt~rnatc.- No alternate planm is proposcd,

o e ot

(5) Erbanlmont,- Tho rolled-fill atbankment will be 30 feob wide
on top, It will comsist of an 1mpervious corc, and pervious shoulders
covored with broken rock, On the right bank thore is a layer of sand
ond gravel at the surface which makes 1t nocessary to usc o cub=~off tronch

wndor the imporvious core, 4 conereto cub=off wall, anchored in the rock
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ledge, will oxtond across the river bod, and up the bank to the end of

the ocmbanlaent, The ombankment slopes will be 1 on 3 from the bottom up
to within 15 foct of the top and the top 15 feet will be 1 on 2-1/?.

The upstream slope will be paved with riprap. A heavy rock fill will be
provided ot the dowmstrean toe, composed of material excavated from the
spillway and tho outlet works. Earth oxcovated from the tumel approaches
and elscwhere will be used in the cmbankmont when odaptable, but the

najor vart of the rolled fill w 11l be obbained from borrow=-pits.

(6) spillway.- Tho flood waters will pass over the 320=foot cir=
cular ercst of a "morming glory" type spillway, ond into a 3li-foot diom=
ctor concrotow-lined shaft in the rock ledge of the loft abutment. This
vortical shaft curves ond becomos horizombal, with the invert at norral
river elevation, and discharges inbto om open channel, roturning to the
rivor about 280 fect bolow the toe of the dom, The discharge ot this
point will not ondanger or damage the dam, With the pernancnt crest at
clevation 5L%.0 mes.ley the discharge copocity under o surcharge of 13
foot, the moximum flood level, will be about 51,200 c.fo5.5 Or the
ogquivalent of 1106 scecond=feet per squarc mile from the drainage area
above, No spillway control will be provided.

(7) outlet,- Tho outlet will consist of an approach chamnel and
o conercte~lined tumnel in the left bank, discharging into the main
spillway tumncl, The outlet will provide for streamwcontrol during cons-
struction of the embankment, and for reservoir=control later, The con-
duit will be provided with a gate secction, the discharge to be controlled
by two gotos each 7-1/? by 10 feet, mechanically operated through o ver-
ticel shaft from o gate house ncar the axis of the dam., The discharge
capacity of the outlet under moxirmm operating head, spillway crest

clovation, will be 10,100 second fect,



(8) Tunncls.~ The spillway tunnel will be drilled through a mica
schist formntion, and its length will bc aboub 600 fect. The outlet
tumel will be drilled in the some formation and its length will be
about L0 feot, At the approach ond, trash racks will be provided,
The cross=soctional area of this tumel will be 152 square feet, and

of a spread horseshoe shape.

(9) Plan of construction.- It is proposed first to construct the

spillway and outlet simultansously. After these are constructed the
stream may be diverted through the outlet, and the earth-fill made, The
upstream face of the embankment will be riprapped as the fill pro-
gresses, The time eostimated for complebe construction is about 16 months
or two construction seasons,

(10) Conservation storage.- Preliminary studies indicate that a

lake for rcereational purposes can be provided, and that facilities to
meintain the loke level automatically cen be installed at an additional

cost of approzimately $10;000,

(Table on following page)
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UNION VILLAGE - NO, 48

COST ESTIMATE

I;i?; Item Quantity gg:i ; Amount Total
1., Construction
Clearing 110 sce Lump Sum 11,000
Stream control n i 8,500
Excavation, earth 8,000 c.y. 80440 %% ,600
Excavation, rock 56,000 ¢y« 2430 128,800
Excavation, shaft and %2,000 C ¥ 6,00 192,000
tunel

Erbanlment, rolled £ill 1008,000 c.y. 0,45 1153 ,600
Riprap 27,600 c.y. 1.50 L1,h00
Concrete, plain 9,800 c.ye. 10.00 98,000
Concrete, reinforced 9,200 c.y. 11..00 128,800
Reinforcing steel 900,000 1lbs. 0306 5l;,000
Gates and machinery Lump Sum 86,000
Gate house and miscelleneous B 15,000
1,250,700
Contingencies 20% 250,%00
1,501,000
Engineering and overheed 15% 225,000

Total — 81,726,000

2, Relocation of Railroads and Utilities

Telepnone and crensmission lines D.0 mi. Lump Sum 1,550
Contingencies ' 10% 150
1,700
Engineering and cverhead 10% 200

Total 1,900

3, Rights of Way and Land

Land 800 ac, Lump Sums- 110,000
Buildings purchased 7 sets v 25,000
Water rights non 5,000
~70,000
Legal, overhead and general expense 20% 11,000

Total D 8l;,000

lis Highway Relocation

1L -ft. gravel highway 1.8 mi, Lunp Sum %% ,000
20 ft. gravel highway, 1.0 mi. o 76,000
structures 104,000
Contingencies 105 11,000
120,000
Engineering and overhead 10% 12,000

Total B 132,000

5, Grend Totael Capital:Gest $1,9L%,900

6. Total Annuel Cost ¢ 109,900




(9) Gaysville No. 29A.- (a) General.- Gaysville Reservoir, on

the main stream of the White River, about 31,6 miles above its junc-
tion with the Connectiout, is outlined on Plate No. 82. The dam site is
located about 1/2 mile southwest of Gaysville, Vermont, and the reser-
voir extends up the main stream about 10 miles, to the Village of
Taleville, and up the Tweed Rivér to within 2 miles of Pittsfield. For
the most part, it lies in the Towns of Stockbridge and Rochester in Wind-
sor County, and a small portion lies along the Windsor-Rutlend county-
line in the Town of Pittsfield of Rutland County. The 226 square miles
of drainage area are mostly rough mountainous terrain embracing a
number of sizable mill villages scattered along the lower reaches of

the mein streems. As proposed, the storage capacity would provide for
about 6,5 inches of run=off from the watershed above, or about 77,800
acre-feet at the spillway crest elevation, At spillway elevation, 795 0

MeSela, the reservoir will flood 1800 acres of a narrow valley. About 80

percent of this land is cleared, of which about half 1s cultivated and the

remainder used for pasture. Parts of the three small villeges of Stock=-
bridge, Tupper, and Emerson, would be flooded. Generally the farms are
of medium size and include wood lots on the mountain side above the res-
ervoir high-water mark. Since all the best land would be flooded, in-
cluding the farm buildings, it is thought probable that the hillside lots
would have to be purchased as well as the bottom lands and farms, Esti-
mated land damages include such lands above highewater mark where it is
thought equitable.

(b) Bighways and roads.- About 10 miles of through state-highwey

from Gaysville to Talcville will be flooded; also, about % miles of
s braneh up the Tweed River, and about lél/? miles of connecting road
up Stony Brook. About 0,7 of a mile of this state highway above

Gaysville is of bituminous macadam, the remainder being of gravel.
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It is cstimated thot a total of about 17 miles of relocstion will be
necessory, of which about 1% miles will be gravel construction, 0.7

af o mile bituminous macadam, and a littlc over 3 miles will te secondary
comnceting road, Bocausc of the rugged terrain, a number of cxpensive
bridge structurcs will be nccessary, With respect to the cstimated cost
of highway relocation for Gaysville, the cstimatc comsiders reproducing
highway facilities of a character cquivalent to those now cxisting. It
is understood that the estimatcd cost of relocation calculated by the
State of Vermont includes some improvement of exlsting faecilities, which
has been tentatively valucd by the State at approximately $300,000. The
tentative rclocations arc indicated on reservoir map, Plate No. 82,

(c) Railroads.= About 13 miles of old, abandoned railroad, ox-
tending up the main stem of the reservoir, and up the arm on Tweed
River, will be floeded, Tho eld linc has mot beon in use for ycars,
1ittle value roﬁaining, so no charge has been made in the rescrvoir
costs for this railroad,

(d) Other public works.= About 23 miles of tcelephonc line will

require relocation,

(c) Dome~ A goneral design of the dam, tho arca and epacity curves,
ond the geological featurcs are indicated on Plates Nos, 83 and 8,

(1) Geology.~ At tho dam site the river flows in a posteglacial
rock gorge, Both right and left abﬁtmaats arc in metamorphic rock or
schist, which occurs at a shallow depth bencath the river, A thin
vencer of sand and gravel, lying m bed-rock, ocours high on the right
abutmont. The more ancient or pre-=glacial chamel of the White Rivor
lices approximately 0,25 mile to the northwest, through o saddlc beyond a
rgok hill, Here bed-rock desconds boneath finc sand and gravel te a
depth of more than 80_fect below the valley floor, The spillwony chamel

will be excavated in rock in the right abutment, The foundati mn, com-
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poscd of closely foldod crystalline schist is of satisfactory quality
for a concrete arch dam, Prcparation of rock surfaces may emtail
grouting operations to scal scams and cracks below the surface,

(2) Available materials.=- Concrete aggrogato is ovailable in

lorge gravel doposits in and along the rivor, and 0,5 mile upstream

from the site, In general, tho river daposits are coarse, and contain

s large number of boulders ond cobblos suitable for erushed coarsc aggroe-
gote, Finer aggregates of sand and gravel occwr upstreom in two low
river terraces. Material for the corth dike may bo obtauined near and

below the site,

(%) Dom and appurtcnant parts.- A variable-radius concreto=arch
dam is proposed for tho main chonnel, with a conerete, gravity overf{low-
secction, spillway on the right bank. Across the saddle, located on the
left bonk, aboub 600 feet from the dom an earth dikoe 5L5 fect long will
bo constructod, The main dam will bo 875 foot long, 325 feet being
grovity scction, Tho 550-foot arch scction is designod with an ample
factor of safcty, with provision for a surcharge of 3 foot of waber over
the top, The arch section will be 12 fect wide on top, and will be keyed
into sound rock to o depth of 10 feet or morc at the abutments, and
across the rivor bobtom, The clowvation of the top of the dam will be
805.0 MyS.1ey 170 foot above the stream bed.

(L) Altornate.~ Wo alternatc plan is proposcd.

(5) Embonkment,« The carth dike will be of rolled-fill construc=
tion, 20 foct wide at the top. The top elevation will bo at 813%,0
MySeles thus allowing a frecboard of 5 foob above maximum flood level.
Tho fill will consist 8f on impervious corc koyed into the ground with
0. cub=off along the axis of the dike, and backed with porvious material
on both facos, the outside slopes of which will be a minimum of 1 on
2-1/2. Both shoulders will be of roclk tokon from the cxcavotim for the

main dom,
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(6) Spillway.- in overflow section of concrote gravity dam, 300
foot long, with a crest clevation at 795.0 m,8.1, will take care of
most of the flood dischargc undor a surcharge of 12,7 feet. The reomain-
der of tho discharge will pass over the arch scetion at a depth of 2,7
foet, The total discharge capacity will be 57,000 sccond fcet or the
cquivalent of 25% socond feet per squarc mile from the drainage area
above,

(7) Outlet.- Tho outlot will comsist of li conduits through tho
basc of tho arch dam, Each will bo 5 fect in diamcter, and tho total
discharge capacity for the four conduits, undor the maxinmum operating
hoad a% spillway crost oclevation, will be 7,200 ce.fes. The outlet
discharge will be controlled by slcove valves, with bﬁtterfly valves
os auxilioaries for cmergency gotes, The control house will be located
irmmediately ;bovo the valves on the downstream side of the dem, Enorgy
from the discharge will be dissipatoed by o stilling busin,

(8) Plan of construction.~ It is proposcd to divert the river

flow around the sitc of the outlet until tho outlet caen be built ond
that section of the dam raised above ordinary flood holghts, Theon
the dom will be completed in convenient sections including the spillway
soction, Finally, tho dike in the saddle will be comploted. It is
estimatced that tho construction period will he about 16 months or two
construction scasons,

(9) Penstocks, - Tho installation of penstocks and outlet facili~
tios at this sitc for a futurc power installation is a comparatively

sinple mattor, and no cconomie benefits can be obtained by installing

ct

hose facilitics notre Provisions for unwaboering of the pond will be

provided by the flood centrol outlet and arc available without any

additional cost,



(10) Conscrvation storage.- Comnservation storage to the amount of

L.l inches of run~off, or 53,000 acrec-fcot, can bo provided with the
spillway at Blovation 820, at an estimated additional cost of $1,329,L00,

or a total cost of $L,780,000 for the devclopmont,

(Teble on following page)
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GAYSVILLE - NO, 29A

COST ESTIMATE

Itom: ) : Unit :
No.: Iten ¢« Quentity ¢ Cost ¢ Amownt ¢ Total
1, Construction
Clcaring 200 ac. Lump Sum § 18,000
Strean control v 12,000
Excavation, carth 511,200 c.y.  $04L0 214600
Excavation, rock 17,000 c.¥s 2.50 L2,500
Embanlmont, rolled f£ill 10%,000 c.¥. 04145 L6,%50
Ripraop 55700 co¥e 1.50 54550
Concreote, plain 97,000 c.y. 92.00 873,000
Concretc, roeinforced 700 coy.e 15,00 10,500
Roinforcing steol 300,000 1bs, 0,06 13,000
Gates and machinery Lurip Sum 90,000
Gato house and misccellancous meon 2l;,000
~1,161,500
Contingencics . 20% 232,500
1,351,000
Ovorhcad ond cnginecring 15% 209,000
Total T 31,603,000
2, Relocation of Rgilroads and Utilities
Telephone lincs 2% ni, Lump Sun 10,400
Contingencies 10% 1,000
: —I1,0
Engincoring and overhead 10% 1,200
Total 12,600
%3, Rights of Way and Land
Lend 2400 ac.  Lump Sum 60,000
Buildings purchascd 90 scts oo 255,000
Wator rights wen 20,000
335,000
Togal, overhcad, ond genoral oxpense 20% 67,000
Total Lo2,000
Li, Highway Rclocation
1L-T%. gravel road, bridgoes %02 mi, Lup Su 102,000
20~ft, bit,, mac., sbatc highway 0.7 ni, weooon 19,000
20~-ft, gravel statc highway,
bridges 12,9 ni, "oon 1,0%%,500
L1811, 500
Contingoneics 10% 118,500
1,303,000
Engincoring and overhead 10% 130,000
Total 1,433,000
5e Grond Total Capital Cost $3,1150,600
6, Total Anmual Cost 5 208,400




(10) Ayers Brook No. 30i.- (a) General.- Aiyers Brook Resecrvoir,

on iyocrs Brook; about 1.2 miles obove its junction with the Third Branch
of the Whitc River, is outlined on Platc Nos 85. The don sito is located
about onc mile north of Randolph, Vermont, snd tho rcservoir extonds
upstream about four miles, all in the Town of Randolph in Orange County,
The drainage area of 30 square miles is mostly hilly farm land, embrac-
ing several small village centers.,. As proposed, the stofage capacity
will provide for a 6,0-inch run-off fr&m the drainage areca above, or
about 9,800 acro-feet between the spillway crest and empﬁy rescrvoir,
The flooded arca to the spillway crest, 695.0 m.s.l,, will be about
560 acrcs, classified as follows:

(1) Agricultural lande.... Included in (2) below.

(2) Pasturcland..eessessss 500 acres of considerable value,
including 10 sets of buildings,

(%) Woodod londeeesssssess 60 acres.
(L) Towns, ctce seeesscess NO community ccnters in the arca,

(b) Highways ond roads,~ L=1/ly milos of highways will require

rclocation, about 3-1/2 miles boing of bituminous macadom construction,
and the romainder secondary comnccting road,
(c) Railroods.- No railroads will be involved.

(d) Other public works,~- About %=~1/2 milos of telophonc linc must

be relocated,

{e) Dam.- A goneral design of fhe dam, the arca and capacity curves,:
and the geological featurcs arc indicated on Plates Nos, 86 and 87,

(1) Geology, = The right abubtmont, which riscs stecply from the
river, is composcd of schist, The rock surfacc dips steoply beneath the
river., The loft cmbankmont 1s a flat torracc, 2200 feot wide and 50
foot high; +this abutment tominatos in a hill where rock is cxposcd
above the top of the dam, The terrace consists ontirecly of fine sand

and rock flour, The spillway and outlct condult will be cut in the
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schist of the right abubmoent.

(2) Available materials.- Thore 1s o scarcity of sand and gravel

suitablo for hydraulic construction, Finc sand and rock flour suitablo
for impervious rolled-fill arc obtainable ncarby. Coarso sond and gravel
for the porvious ombankment arc available within 0,5 mile dawmstrean,
Roek £ill for toc and outer shell construetion will be obtained from
spillway and outlct conduit oxcavations,

(%) Dom and appurtcnant works.= A rolled-fill carth dom across

the main channel, oxtonding far up on the left bank is proposcd, with
o concrete side-chammol spillway in the right bank entirely apart from
the cmbenlmont, The longth of the carth-fill is 2,6h0 feqt; the top
clovotion at T707.0 meS.l, is 70 foct above the sbtream bed, ond will
allow o frocboard of 5 feet above the spillwmy design flood.

(L) Altcrnate.- Wo alternate plan is proposcd.

(5) Brbankment.- The rolled-carth f£ill will be 20 fect wide on
top, It will consist of an imporvious corc from top to bottom, keyed
into the ground with a cub=off scction about 10 feet docp along the axis
of the dam, from river bed to left obutment. On therright, the cut=-off
will consist of a low comerctc wall koyed into the rock ledge. The
corc will be backed by a scction of porvious maberial on both the up-
streen ond downstrcam faccs, the outside slopes being 1 on 3 from
bottom to within 15 fecbk of the top, and the top 15 fect 1 on 2-1/2,

4 rock-filled trench st the dowmstrean toe will provide for subsurface
drainage, Such of the spoil from tho spillway ocxcavation as is suitable
will be utilized, but thc materials for the embankment will be cbtained
for the most part from borrow pits.

(6) Spillway.- An open, concrete, ogce=scction spillway, 125 fect
long, will be built in the rock ledge of oan adjacont saddle at the right.

The spillway chamncl will carry the flood discharge from a few hundred
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feet above the dam around to the right of the dam, retwning it into a
rock ravine off the natural channel of tho maln stream, wherce it will

be allowed a froe fall bock to the main chommel of the sbream about 150
feot below the toe of the dam., With a permancent crest at olevation
695,0 m,S.1ls, the discharge capacity under a 7=foot surcharge, umaxinum
flood lovel, will be 8,600 c.f.s., or the cquivalent of 287 sccond=feeb
per square mile from the drainage arca controlled, Owing to the geod
guality of the rock formation and the dissipating offcet produced by the
rock ravine at the discharge ond, no domago to the dom is anticipatod
frém the usc of the spillway.

(7) Outlet.~ A roinforced-conercte conduit, about 330 feet long,
located in a rock cut on the right bank, will provide for stream control
during the construction of tho ombonlmont ond for reservoir control later,
The cross=soction will be = ecirecular arch on short, vertical side walls,
on a flat botbom, and will have an arca of %7 squarce fect, Racks will
be provided at the entrancc to prevent stoppage by large dobris, A
reinforcced=concrete stilling pool will roturn the discharge to the main
stroonm below the dam without scour, The discharge capacity with pool
at spillway eclevation will be about 1L0O second-feoet, Wo gates will be
provided, the reservoir being a retarding basin,

(8) Plan of construction.~ It is proposcd to build the outlet and

o considerablc part of the long cmbankment on the left terracce simule
tancously, Then the stream will be diverted through the outlet, the
cmbankment complcted, and the spillwny constructed, The upstrecam slope
of the f£ill will be riprapped as the fill progresscs, Tho time cstimated

for construction is about 8 months, or onc construction scason,

(9) Conservation storage.- Additional sborage capacity of 6,400
acre=foot, or li inches of run=off, can bo developed at this site by
roising the spillvmy crest to Elcvation 705, at an additional cost of

$295,200, moking the total cost of tho developrment $1,029,000,
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AYERS BROOK =

0. 304

COST ESTIHATE

ITtem: H s+ Unit
No,.: Ttem & Quantity Cost Amount Total
1, Construction
Clearing asnd grubbing Lump Sum % 3%,000
Stream control " " L,000
Excavation, earth 63,000 c.y. $0.L0 25,200
Excavation, rock 50,000 c.V. 2.350 115,000
Backfill at struectures 6,500 c.v.  0.60 3,900
Embankment, rolled fill 191,000 c.v, 0.40 76,100
Concrete, plain 2,500 c.y. 12,00 30,000
Conerete, reinforced 1,400 c.y. 12,00 16,800
heinforcing steel 140,000 1bs, 0.06 8,400
#iscellancous Lump Sum 2,000
281,700
Contingencies 20% 57,200
L2, 000
Engineering and overhsead 15% 51,000
Total T $392,000
2. Relocation of Railroads and Utilities
Telonhone lines %el/2 wi, Lump Sum 1,500
Contingencies 10% 150
1,650
Ingincering and overhead 10% - 150
Tobal 1,800
3. Rights of Way and Lend _
Tond 1,040 ac, Lump Sum 113,000
2uildings purchased 10 sets M i 50,000
73,000
Legal, overhead, and goneral expensc 20% 15,000
Total T 88,000
L, Highway Relocation
18-t, tarvia state highway 3s5 mi, Lump Sum 185,000
16=%, gravel road 0,75 mi, " " 22,500
507,500
Contingencics 10% 20,800
228,700
Engincering and overhead 10% 22,700
Total — _251,000
5. Grond Tobal Capital Cost $7%%,800
6. Total Annunl Cost $ L3,Loo




(11) South Tunmbridge No. LOA.- (a) Genoral.- South Tumbridge

£ ncnrea

Rescrvoir, on the First Branch of the Whitc River, Vemont, about l—l/h
miles above the conflucncoc with the White River, is outlined on Plate

¥o. 88, Tho dem site is located about 1-1/2 miles north of South Royalton,
Vormont, and the roservoir cxtonds up stroam about 11,5 miles to the
Village of Tunbridge, The downstroam one-third of the reservoir lics in
the Town of Royalton, Windsor County, ond the upstrcam two=thirds in

the Tovm of Tunbridge, Orange Coumty. The drainage arce of 102 square
milss is rugged terrain, with form lands on the hillsides ond in tho
valloys, and wooded hilltops. A number of small mill centors are along
tho moin stroam, As dosigned, the storage capaciby is about L.5

inchos of run=off from the wabtorshod above, or about 2&,500 acre=foct,
The flooded arca ot spillway crest, Bleveti an 553,0 m.s.l., is about 750
acrcs of which 100 acrcs arc farm land and pasturc of considerablc valuc,
and includc about 15 scts of buildings, The rcemainder is wooded land,
The Villago of South Tunbridge, including about 25 sots of bulldings aml

onc cemckery of 200 graves, will be inundatod,

(b) Highways and roads.~ About 10 miles of roads will be flooded
out, State Highwdy Vo, 110 will be relocated on the east side of the
reservoir, This scebion will be maeodam, 18 feot wide and L,6 miles
long, Three sections of local roads will be built of gravel and ro=
locatcd on tho west side of the resorvoir, The total length of this
type is 2.7 miles, Soveral bridges will be required, The tontative
rclocobions arce indicatoed on resorvoir wop Plato Nos &8,

(¢) Roilroads,= No railroads will be involved.

(d) Other public works.- About 11 miles of telophonc and trans-

mission pole=line will rcquire rclocation,
(¢) Dam,= The goneral design of the dom, the arca and capacity

curves, and the geologic features are indicated on Plates Nos, 89 amd 90,
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(1) Geology.~ The right abubment is a glacial outwnsh terrace
wnderlain by a low rock hill, the swmit of which lies about 25 foct
below the terrace level., Mctamarphic sodiﬁontary rock outerops on the
slopc of the torrace about 15 fect above river level, whonce 1t dips
boncath the flood plain of sand and silt to o depth of about LO foet.
It rcoochos the surface again on the loft bank about 20 foob above the
river, above which level it forms the left abutment,

(2) Available motorials.- Abundant concrotc aggregate and por-

vious material arc available within 1/2 mile dowmstrcoam on the right
bank, Impervious material is available on tho right bank 1/2 mileo

upstreamn,

(%) Dom and appurtenant parts.~ A rolled~earth ond rock dam is

proposed, with o side-channol spillwoy cut into the rock of the left
abutment, The dam will bo 14040 fect long. Tﬂo top clevation will
be 568,0 m.s,1,s rising to a hoight of 88 foet above the strean bed,
This will allow for a frecboard of 5 feet above the spillway-design
flood,

(L) alternate.~ An alternoto type of don is a gravity concrete
structure, The corth dom is submitbted in this report becausc of its
lover construction cost, The alteornate dam would consist of a solid
groavity spillway with non-overflow scctions on cither side, foundod on
ledze rock, with an erth scetion high on the right end, The outlets
would consist of four conduits through the left non-overflow section,
with tusierfly and sleove valves for control,

o) Tnbankment,~ The carth fill will be 25 foot wide on top.
it will ncomsist of an impervious corc and rock covered pcrvious shoul-
ders. ns core will be keyed inbo the ground with a cut=off tronch,
There lodge is at or near the swface, o concrete cub-off wall is sub-

4

stituted for the trench., Both the up and downstream faces of the
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imporvious core will be backed with parvious natorial, the outside of
which will be heavy rock fill, The oubside slopes will be 1 on 3 from
botton to within 15 fect of the top, the top 15 feot 1 on 2—1/?. Most
of the rolled-corth matorial will be obbtained from borrow pits within
1/ﬂ.mile distance, the rock £ill te bo spoil from the spillway cxcavation,

(6) Spillwoy.=- A side chammel spillway hoving o crest longth of
%20 foot, built into the ledge of the lcft abutment, will discharge into
o0 concrote-lined chamncl 800 foot longe This charmel will carry the
flood water around the left end of the embanknont, returning it to the
rivor about 150 feet below the domstroon toc of tho dam, With a pcr=
nanent erest at 553,0 m,58,l.y the discharge capacity under o 10-foot
surcharge (maximum flood=1ine) will be 39,500 sccond fect, or the cquiva=
lont of %87 sceond feot per squarc mile from the Grainage arca controlled,
The frocboard of 5 foot will bo above this 1l0=foot surcharge. Tho outflow
from tho spillway will be so directed into the river bolow that no damage
is anticipatod to tho embonkment from the spillwayt!s usc.

(7) Outlot.~ A roinforced=concrete conduit constructed in the
rock floor of the right bank will provide stream control during the con-
struction of the ombankmont, snd reservolr control later, The crose-
scction will be of sproad horseshoc shape, and have an arco of 167 squarc
foot, The discharge capacity under the maximun operating head, spillway
crest, will be 7,440 sccond fecte. At the entrance, a gatc section will
be provided, which will include throo 6.5 by 10-foot gatos mechanically
controlled from a gate house dircetly above. The gate house will be
accessible by way of a concrete scrvice bridge comecting with the top
of the dam, A4 reinforcod=concrete stilling basin will be provided at
the discharge end to roturn the waﬁef to the river with a reduced volo=-

city so as not to scour,
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(8) Plan of constructiom.- It is proposed to construct first the

outlet and gate housc, including picrs for the service bridge, The strean
will then be diverted through the outlet ond the cmbenkment will be
constructed simultancously as the spillway chamncl is cxcavated., Finally
the spillway weir will be constructed, the spillway channel lined with
concrebe, ond the scrvice bridge and comtrol tower constructed, It is
cstinatod that a construction period of about 10 months will bo required,
or onc working soason,

(9) Conscrvation storago.= Not feasible, To ralse the spillway

olevation will causc cxccssive property damcge ot the Village of

Tunbridge,.

(Table on following page)
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SOUTH TUNBRIDGE

- NO. Loa

COST ESTIMATE

Item: : : Unit :
o, : Iten :+ Quantity : Cost : Amount Total
1. Construction
Clearing and grubbing Lump Sum $ 5,000
Stream control v 5,000
Excavation, earth 52,000 C.¥. $0.L0 20,800
Excavation, rock 130,000 ¢.¥e 2.00 260,000
Embankment, rolled fill L52,000 co.y. 0.%5 158,200
Concrete, plain 8,800 c.y. 10.00 88,000
Concrete, reinforced 6,000 c.¥. 12,00 72,000
Reinforcing steel 600,000 1bs, 0.06 36,000
Gates and machinery Lump Sum 73,000
Gate house and miscelloneous roon 10,000
~758,000
Contingencies 20% 146,000
' ~B71y,000
Engineering and overhead 15% 131,000
Total T 81,005,000
2, Relocation of Railroads and Utilities
Telephone and transmission lines 11 mi,  Lump Sum 5,000
Contingencies 10% 500
5sH00
Engineering and overhead 10% 500
Total 6,000
3, Rights of Way and Land
Land 1,000 aces Lump Sum 80,000
Buildings purchased Lo sets oo 159,000
Water rights woo 10,000
Cemetery relocation 200 graves " " 6,000
755,000
Legal, overhead, and general expense 20% 51,000
Total - 306,000
Li, Highwsy Relocation
18-ft, tarvia state highway L6 mi, Lump Sum 230,000
1=ft, gravel road 2.7 mi, oo 146,400
376,400
Contingencies 10% 37,600
T, 000
Engineering and overhead 10% 141,000
Tobal 455,000
5. Grand Total Capital Cost $1,772,000
6, Total Annual Cost $ 102,900




(12) Worth Hartland Wo, 63.~ (a) General.- North Hartland

Reservoir, on the Ottauquechee River, Vermont, about 1,8 miles above

its junction with the Comnecticut River, is outlined on Plate No, 91.
The dom site is located about one mile northwest from North Hartland,
Vermont, and the rescrvoir extends upstream about Li=1/2 miles, to the
lower 1limits of the Village of Quechce, The lower part of the reservoir
lies in the Town of Hartland, and the upper part in the Town of Hart=-
ford, all in Windsor County., The droinage area of 222 square miles is
rugged with a number of mill cenbers along the main stream and in the
lower rocaches of the major tributarics. Some of the hillsides are
farmed, As designod, the storage cepacity will be about i1 incheos of
run-of f from the watorshed above, ordout L8,500 acre=-fect. The floodod
arce. at the spillway crost, 528,0 mes.l.y will be about 900 acres,
classified as follows:

(1) Agricultural lande.ses U400 acros of low value, ine-
cluding thrce sets of buildings,

(2) Pasturclandesesesessss Included in (1) above,

(5) Wooded landc! eetsnssee 500 acres,

(Ll) Towns, etC. seeeeossse N0 comunity centers below
spillway elevation,

(b) Highways and roads,~ Nonc involved,

(¢) Railroads.- No railroads involved,

(d) Other public works.= The dam proposed hereiny, will beo Lo=
cnkad just ab&ve the site of an old dam now owmed by the New England
Pomeers dcsociation,

. bem,= The genoral design of the dem, the arca and capacity
cur..s, i the geologie featurcs are indicated on Plates Nos, 92 and 93,

(i Geology.~" Bed rock occurs at shallow depths in the left

abutment, in the river, and at depths of L5 to 65 fect in the right

abutment. The overburden is fine sand end rock flour, which in the
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right abutmont is compact end relotively impervious, The spillway ond
outlet tunnel will be excavated in finc-grained mica schist. Rock covor,
above the tumnol roof, varies between 25 and 35 foet, the upper 10 to

15 fect boing slightly broken.

(2) Aveiloblc motorials.~ Therc is a scarcity of coarsc matorials

suitable for hydraulic construction. The cxtensive fine send and rock
flour deoposits ncar=-by arc suitable for use in an impervious, rolled-fill
ombankment, Spillway and tumnel cxecavation will supply abundant rock
for rock-fill embanlkment, Coarsc materials for construction of the per=
vious soctions arc ovailaoble within onc mile dovmstream, These deposits
can also be used for concrete aggregatcs

(3) Dam ond oppurtenant works.=- 4 rolled carth ond rock-fill carth

dam ncoross the main channcl is proposed, with a conercto, side=channel
spillway cut out of rock on the left banlk, The total longth is 11,25
foets the top clevation is 5L3,0 foet mes,lay oF about 153 feot above
tho streoam bed, This will allow for a froehoard of 5 feet above the
moximum £lood clovation, In addition, an earth dike 700 feot long,
with o moximm hoight 25 foet, top width 20 feet, at clovation 5L%.0,
side slopes 1 on %, is neccessary on saddle in ridge wost of main dom,

(L4) Alternate.- No altormato plan is proposod.

(5) Embankuent.= The rolled corth and rock=-fill embonlment will
be 30 foot wide on top. It is to consist of an impervious corc from
top to bottom, koyed into the ground with a conercte core wall about T
feet deep along the axis of the dom; side slopes will be 1 on 1~1/2.
The coré is 4o bo backed by a pervious soction on both vp and dovwn~
stream foces, the outside slopec of cach to be 1 on 3 from the bottom
to within 15 feet of the top, the top 15 feet to bo 1l on 2-1/2, The
outer layors of the upsbream and downstroam seetion will be bullt of

heavy rock, with o rock-filled trench along the downstroam toc to
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provide for drainage, Little excavetion will be required othor than

for tho cut=off and for +the toc tronch, the ground preparation to

consist principally of stripping of all vegetablo mottor. Moterials from
the spillway and tumncl oxcavation will bo usod togothor with borrow

as necdcd,

(6) spillwoy.~ An open, concrobo-weir type spillway, 6L5 foot
long, will be provided on the left bank, Tho discharge will be carricd
around tho ond of the dam in a2 concroto=lined rock cut and roturned
to the river below, With the pormanent crest at Elovation 528 feot
TeS.1l.,; the discharge capacity undor a 10-foot head (the maxinum
flood=1line) will be about 63,000 sccond-fect, or the ocquivalont of
about 28ly sccond=fect por squarc mile from the drainage arco controlled,
The frocboord of 5 foot will be above this 10-foot surcharge, No con=
trol will be provided, The spillwoy discharge will be far enough down=
stroam from the toc of the dam and so guided with walls that amy ro-
sulting scour will nob rcach the don.

(7) Outlet.~ A concrote=lined tumocl, excavatod in roclk, lecated

in the left bank and hoving a crossescctional arca of 226 squarc fect,
vwill provide for streoamecontrol during the construction of the embanlkinont
and for reservoir-control lator, Noeor the middle of the tummcl, a gatce
scebion will be provided, consisting of thrce openings, cach to have a
7-1/2 by 1l2=-foot gete mechanically operated from a gate housc on top of
the dam, Undor the moximum opcrating head (spillway=crost) the outlet
copacity will be about 11,100 sccond=foct, A reinforced concrote stilling
basin will be provided,

(8) Plan of comstruction.- It is proposed first to construot the

tunnel and stilling basin for strean=control ond proparc the ground for
the embanlmeontsy then, the spillway is to be excavated, using the spoil
in the ombanlment, Finally, the cmbanlmont will be comploted and the

spillway=channcl lined, The rock on the upstream ond doamstrean faces
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of the embankment is to be placed as the fill progresses, The time

estimated for construction is about 16 months, or two construction

Seas0llsS,

(9) Conservation storage.- Not feasible, Low-lying areas on the

right benk of the reservoir and excessive property damage involved at

Dewey?!s #ill by a higher spillway elevation make comservation storage

impractica®i..

(Toble on following page)



NORTH HARTLAND -

N0. &3

COST ESTIMATE
ten ' s Unit ot
Yo. Item Quantity Cost Amount Total
1. Construction
Cleering 350 ec, Lump Sum 30,500
Stream control i i 20,500
Excavation, earth 309,000 c.y. 50.40 123,600
Txcavation, rock 321,000 c.y. 2.00 42,000
Excavetion, tuanel end shaft 11,700 c.y. 10.00 117,000
Bmbankment, rolled fill 1632 ,000 c.y. 0.35 571,200
Concrete, plein 22,500 c.y. 10.00 225,000
Concrete, reinforced 7,500 c.ys 12.00 90,000
Reinforcing steel 680,000 1bs, 0.06 10,800
Gates and machinery Lunp Sum 8ly,000
Gate house and miscellaneous " i 15,000
) 1 ,999,600
Contingencies 20% 391,400
) 2,%51,000
Engineering and overhead 15% 35%,000
Total 42,770,000
2. Relocation of Railroads and Utilities Yone
3. Rights of Way and Land
Lend 1,20 ac. Lump Sum 7,000
Buildings purchased 3 sets " " 8,000
Water rights, developec i i 30,000
Water rights, undeveloped i i 20,000
175,000
Legal, overhead and genersl expense 20% 26,000
Total T 158,000
L. Highway Relocation None
5. Grand Total Capital Cost $2,862,000
6, Total Annual Cost $ 155,200
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(13) Claremont - No., 6liA.~ (&) General,- The Claremont

Reservoir, on Sugar River, New Hampshire, about 6,7 milos above

its junction with the Commccticut River, is outlined on Plotc Wo, 97
The dam site is located about one mile southeast fram Claremont,

Wew Hampshire; ond the rescrvoir cxbends upstream about 5 miles, lying
for the most part in the Town of Clarcmont, a small portion lying in
the Town of Nowport, all in Sullivon County., The 245 square milos

of drainagc arca is hilly with a fow sharp peaks, At the hcadwators,
a number of ponds arc found. Considerablc farming is done on the
hillsides and along the valley. As desiguned, the storage copocity
would provide for about le6 inchos of run=off from the drainage arca
or about 60,000 acre=foct botween the ompty resorvoir and spillvmy
crost, The floodod arst at the spillwny crost (607.0 mesels) would
be about 1,370 cercs, classified as follows:

(1) Agricultural lande..es 600 acres of considerable valuc,
including L0 scts of buildings,

(2) Pasturclandssecssseees 700 acres,
(3) Wooded lande,ecescevres 100 aCTes,
(4) Tovns, cte, seseeessss small camunity of Puckershire,

(b) Highwoys ond roads,= About 1-1/2 miles of first-class, con=-

crote~slab type, state highway and 10 miles of sceondary reads would
be flooded, It is proposed te relocate the first-class highway over
the high ground te tho north of the reserveir, the new lecation being
about 1,9 miles, as indicated on the reservoir map, Plate No, 97.

A sccondary road, part gravel ond part bituminous macadam is pro=-
posed, to skirt the lower half of the rescrvoir along the left cdgos

also a comnecting link across the valley just above the reservoir;
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the tobal length of scconmdary road, as tentatively indicated on
the reservolr map, would be about 6 miles, including onc bridge across
Sugar River,

(¢) Railroads.~ About throe miles of single-track railrcad,

s bronch line of the Boston and Maine Railroad, will rcquire rcloca-
tion., The bentative plan is sketched on the rescrvoir map, Plate No,

97.

(a) Othcr public works.- About 8 milos of telcphonc and

transmission pole=linc will require rclocation,

(c) Dam.~ The goneral dosign of the dem, the arca end capo-
city curves, and the geologie features arc indicatoed on Plotes
Nos, 98 and 99,

(1) Goology.- A low hill, rising about 70 fect above pool
level, forms the right abutment. Mica schist, overlain by sand, rock
flour, gravel, and boulders, liss over 100 foot boneath the swmit of
this hill, Rock is locabod under the flood plain which is 1,200 feet
wido, at a dopth of about 120 feet below the river, Fram this low
point in the floor, rock riscs in a hill forming the left abutment,
whore it is overlain by ssnd, rock flour endé somec gravel., A mojor
portion of the valley overburden consisbs of thick doposits of slato=
gray rock flour or glacial silt overlain by about 18 feot of fine
and medium to coarse sand, ond gravel, The spillway and outlct
conduit will be constructed on rock in the left abutmont,

(2) Available matorials.~ Extensive deposits of fine=

groined materials, suitable for an impervious section are available
on the hillside adjacont to the left abutment, A large volume of
rock from cxcavations will be available for rock-fill ocmbankment,
Sand and gravel deposits occur in the walley bottom, within 0,5 milc

upstroam and dowmstream, These may be used for supplementary porvious
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cmbankment and as concrete aggrogate.

(%) Dam and oppurtcnont works.~ A rolled-carth fill is

proposcd, across the main stream, with a side chamncl spillway cut
into the loft bank about 100 fect beyond the dom, The longth of the
carth £ill will be about 2,120 feet; the top clevation will be 625.0
n.S.1e rising to a hoight of 10% fcet above the streem bed. This
will allow for a frechboard of 5 feot above the maximum flood level
aftor an assumed sottlemont of 3 foet of the rock flour deposit.

This deposit has been tested for consolidation and sheoar in the Soils
Loborotory, It was found adequately oble to toke any lood imposcd by
the dem, but o consolidation of the foundatlon material of 2,5 fect
over o long period of time may be expectod,

(l}) Albernatc.- No altormate plan is proposcd,

(5) Brbankmont.- The carth-£ill will be 25 foet wide on top.

Tt will consist of an imporvious core from top to botton keyed
into the ground with o cut-off scction along the axis of the crbank-
ment., The impervious core will be backed by a pervious scction on
both the upstream ond dowmstream faces, with outside slopes of 1 on 3
from the bottom to within 15 fect of the top; the top 15 feet to be
1 on 2-1/2, A rock-filled trench will be constructed along the domme
strean toc to provide for drainage. Materials for the cmbankment will
be obtained from borrow pits for the most parts spoil from the spill-
ray cxcavation will bo utilized where adaptable,

(6) Spillwmy.- A concrcte spillvmy weir, 520 fect long,
will be constructed in the rock ledge on the left bank about 100 fect
from tho dam, The spillway channel will carry the flcod discharge
around tho dam and spill into the river about 800 foet below the dom,
With the crest at 607.0 n.s.l., the discharge capacity under o 10-foot

surcharge (moximum flood lovel) will be 50,600 cef.s, or the
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equivalent of 207 sccond=fect per square milc from the wotershed con-
trolled, The froeboard of 8 feet for the embanlaent as constructed or
5 foot ofter settlement will be above the 10=foot surcharge, Owing to
the distant location of the spillway from the dom and the considcrable
distances bolow, at which the discharge returns to tho river, no offcct
on the dam is anticipated from usc of the spillway.

(7) Outlot,~ The outlot will comsist of o reinforcod com=-
orote conduit constructed through a rock cub in the loft bank., It wi 11
providc for stream~control during the construction of the ombankment
and for reservoir-control later, The cross-scctional arca will be 238
square foot aond the capacity - with pool at spillway elevation will be
about 12,300 second feet, At the entranco of the conduit a gote scetion
will be provided, consisting of three 8 x 12 foet sorviece gates and onc
emergency gabe, all to be mechanically operated from o gate housc im=
nediotely above, The gate house will be accessible by way of a stecl
truss service bridge comnccting with the top of the dam. A reinforced
concrcte stilling basin will be provided at tho discharge cnd, ro=-
turning the wetor to the river chammel well below the toe of the em-
banknment,

n,= It is proposcd to first con-

(8) Plan of constructio

struct the outlet and gate house, the streem will then be diverted
through the conduit and the earth cmbonlment buillt simultancously with
the spillway cxcavation leaving an oponing at the existing river chan-
nel for flood discharge during the major paft of the construction
period, The esbimated time for construction is about %0 months or 3
construction scasons,

(9) Consorvation stornge.= Not feasiblec, Power benefits

arc low and the cost of incroasing storage capacity is high on account
of the long dam, expensive property, and extensive railroad and highway

relocation involwved,
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CLAREMONT ~ N0, OLA

COST ESTIMATE

Item: : : Unit :
No. s Ttem ¢+ Quantity :+ Cost : Amount Tolbal
1, Construction
Clearing 1,0 ac. Lump Sum $ 17,000
Stream control *ooon 12,000
Excavation, earth 297,000 cy $0.40 118,800
xcavation, rock 280,000 cy 2,00 560,000
Embaniment, rolled-fill 1,746,000 cy 0.35 411,100
Concrete, plain 22,700 cy 10,00 227,000
Concrete, reinforced 10,200 cy 12,00 122,100
Reinforeing steel 1,200,000 1bs,  0.06 72,000
Structural steel, service
bridge 100,000 1bs. 0.10 10,000
Gates and machinery Lump Sum 88,000
Gate house and miscellaneous vt 25,000
1,867,300
Contingencies 20% 372,700
2,276,000
Engineering and overhead 15% " 325,000
Total = 42,571,000
2. Relocation of Railroads and Utilities
Single-traclk railroad,
branch line 5 wi, Lump Sum 507,200
Telephone lines 3 mi, v 11,000
511,200
Contingencies 10% 51,100
T 562,500
Engincering and overhead 104 56,700
Total 519,000
3, Rights of wey and Land
Lend 2,000 ac, Lump Sum 100,000
Buildings purchased 60 sebs " " 200,000
300, 000
Legal, overhead, and general expense 20% 60,000
Total 360,000
L, Highway Relocation
16-ft, zravel road, bridge 3,2 mi, Lump Sum 169,000
20~-£%4. tarvia state highway 2¢3mi, " " 115,000
20-ft, concrete state highway 1,9mi, " " 152,000
EBb,OOO
Contingencics 10% L, 000
o 180,000
Enginecring and overhead 105 L8,000
Total - 528,000
5. Grand Total Capital Cost 11,078,000
6. Total Annual Cost $227,200
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(14) North Springfield = No. 554.~ (a) Goneral.- North

——s

Springfield Rescrvoir, on the Black River, Vemont; about 8-1/l1 miles
above its junetion with the Commccbicuby is outlined on Plate No., 103%,
The dem sito is located about one mile northeast of North Springficld,
Vormont; and the roservoir oxtonds upstream about L=1/2 miles, lying in
the Towns of Weathorsfiold and Springfiecld, Windsor County, The drain-
ago arca of 156 squarc miles is mostly rugged hill-=land; the hilltops
arec wooded and pasture farm-lands cxbtend up the lowor rcaches of the
small vellecys, As proposcd, the storage capacity would provide for
about 3,2 inches of rum=off from this webc rshed, or obout 26,500 acro-
feet. The flooded arca, up to the spillway crest, would bo about 835
acres, classificd as follows:

(1) Agricultural lond s.ss. 700 acres of average to
high value, includes 30
sets of buildings,

(2) Posturcland sssesesssss Included in (1) above.

(3) Wooded 1and secsesecsss 135 acres.

(L) Towns, otcs seessesesss ONc comctory, consisting
of 150 graves, to be rclo-
cated, A small scebion of
the comunity of Perkins-

ville will be inundated,

(b) Highways and roads.- About six or cight miles of

sccondary highways (including scvoral bridges) criss-crossing the resor-
voir, would be flooded, but it is not belicved that there would be fur-
ther nced of thesc many local comncebing links wpon the conversion of
the arca to reservoir usc. It is proposcd to make one connceting link
across tho uppor cnd of the rescrvoiry it will be about 0,6 milc long,
including onc bridge, The tentative location is indicated on theo resor-
voir map, Plate No, 103,

(¢) Railroads.= No railroads arc involved,
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(d) Othor public works.- About cight miles of telephonc and

transmission pole-linc will be rclocctod,
(¢) Dom.- A gemeral design of the dam, the arca and capacity

curves, and tho geologicnl featuros are indicated on Platos Wos. 104 ond

H

105,

(1) Geology.~ Granitc gneiss foms the lower part of tho
right abutment., The rock surfacc rises from river level to a point
about li5 feot above the stroam, where it dips gently north, On the loft
side, it dips boncoth the abutment and at boring #1 lics sbout 30 foot
below river level, Porvious sands and coarsc grovels lic above the rock
in this abutment, Thesc grade upstream into morec impervious finc-
grained material,

(2) Availablo matorials.= Material for imporvious cmbanlment

is available 0,5 mile upstream, under on overlay of sond and gravel,
Concrecte aggi‘egatc may be obtained from sand and gravel bars upstrcam,
along the right bank, or from the coarsc overlay mentioncd, Any de-
ficiency in rock for toc and shoulder construction may be supplementod
by rock quarried from the hill about 0.5 milc cast,

(3) Dam and appurtcnant works.- The dam will consist of a

rolled carth-fill, cxtonding from the loft notural abubtmont across the
main channcl to a concrote abubment wall on the immediate right bank; an
outlet-control scction will adjoin the comnecrete wall and will comtinuc
in an overflow concrote grovity soction spillway closing the right side.
The total length of the dam will be aboﬁt 1100 fect, 6QO feet being
carth-£ill, The top of the carth-fill will be at 5%32,5 n,s.l,, or about
83 feet above the stream bed, This will allow for a frechboard of 5 foct
above the maximm flood,

(L) Alternate.- Wo alternste plan is proposcd.

- 67 -



(5) Ewbankment.- The rolled=fill cmbankment will be 20
feet wide on top. It will consist of an impervious core from top to
bottom, kcyed into the ground with a steel sheet pile cut=off along
the axis 'of the dam, The impervious corc will be backed with a per-
vious scetion on both facce with an outsidec slope of 1 on 3 from the
bottom to within 15 fcet of tho topy the top 15 foet to be 1 on
2-—1/2. A rock-f£illed troneh at the dowmstrcam toe will provide
drainage. To proteet against scour from spillwey overflow, the down-
stream toc will be constructed of heavy rock fill, Matorials will
be obtained from borrow pits; the spoil from the cxcavation will be
used wherc adaptable,

(6) Spillway.~ 4 %98-foot-long, ogoe scetion, conerote
spillway will provide for flood discharge to the right of the cmbank=-
ment, With a permancnt crost at Elevation 519.0 mss.1.s the dis=
charge capacity under a surcharge of 8.5 foet (the spillway-design
flood) will be about 39,000 sccond=foet, or the cquivalent of 250
second~fcet por squarc mile fr.om the wobershed above, The frecboard
of 5 fecet will be above the 8.5 surcharge, A wide cxcavation below
the spillwmy, together with the heceavy rock-fill at the toe of the
cmbankment, is believed adequate to prevent damage dwing spillway
discharge.

(7) Outlet.~ Throe outlet conduits are to be provided
through the gote-section of the dam, The approach channcl, about
800 fcet long, will be in ledge on the right bonk, Each of the ca=-
duits will bo provided with 7=1/2 by 10-foot gates, mechanically
operated from a gatc house above, at the axis of the dam, The tokal
discharge capacity with the pool at spillway crost will be about
13,150 c.fes., The discharge will be quieted in a stilling pool, and

returncd to the river about 500 feoet below the downstrean toc of +he
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embankment,

(8) Plan of consbtruction.- It is proposcd first to con-

struct the oublet scetion and part of the embanlarent on the loft bank
simultancously. After tho outlet is comploted, the river will be
diverted through it, aond the romainder of the carth-fill constructed
sizlﬁltanoously with the spillway oxecavation., Finally, the conercte
spillway will be placed, The upstream slope of the ocmbankmont will
be riprapped as the £ill progresses. Tho ostimated time roquined for
construction is about cight months, or onc construction scason,

9 Conscrvation storagec.~ Not fcagible. Low-lying arcas
&

ot or near the dam sitc mako a higher spillway clevation undesirable

as woll as cxpensive,

(Table on following pogo)
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NORTH SPRINGFIELD - NO, 554

COST ESTIMATE

Item: : s Unit H
Noot Item :  Quantity Cost ¢ Amount : Total
1. Construction
Clearing 100 ac, Lump Sum § 10,000
Stream control "o 5,000
Excavation, earth 321,000 cy $0,450 129,600
Excavation, rock : 23,000 cy 2430 524900
Embankment, rolled-fill 360,000 cy 0.35 126,000
Riprap, dumped 11,600 cy 1.50 17,L00
Riprap, hand-placed 74700 cy 3,00 2%,100
Sheet piling (cut-off) 28,800 sq.ft. 1.25 36,000
Conecrete, plain 21,000 cy 10,00 210,000
Concrete, reinforced L1100 cy 12,00 L9,200
Reinforcing steel L10,000 1bs. 0.06  2L,600
Gates and machinery Lump Sum 67,000
Gate house and miscellaneous "o 15,000
. oy 00
Contingencies 20% 15%,200
5000
Engineering and overhead 15% 138,000
Total 1,057,000
2. Relocation of Reilroads and Utilities
Telcphone and transmission lines 8 mi, Lump Sum 24500
Contingencies 0% 350
T 5,850
Engineering and overhead 10% 350
Total - L,200
%e Rights of Way and Land
Tand 900 ac, Lump Sum  3k,000
Buildings purchased 30 sets " " 65,000
Weter rights oo 22,000
Cemetery relocation 150 graves woon 1,000
155,000
Legal, overhead, and general exponse 20% 25,000
Total 150,000
Ly, Highway Relocation
1~-ft, gravel road, bridge 0,60 mi, Lump Sum 57,700
Contingencies 10% 5,800
63,500
Engineering and overheced 10% 64500
Total - 70,000
5. Grand Total Capital Cost $1,281,200
6. Total Ammual Cost 3734000
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(15) Newfane - No. LOA.- (a) Newfanc Reser-

voir, on the West Rivor, about 10,8 miles above its junction with the

Genernl,~

Connecticut, is outlined on Platc No. 106, The dam site is located
about onc mile southoast of Newfanc, Vormont, and the rescrvoir ox-
tonds upstrecam about 10-1/2 miles, lying in the Towns of Newfanc and
Tovnshend, Windham County, The 326 squarc miles of drainage arca 1is
hilly to mountainous, ruggod along the main stream and to tho north-
cast with a fow mill contors to boe found along the main channel and in
the lower rcaches of the larger tribubarics; at the headwaters and ‘o
the southeast the hills are morc gentle, tho arca consisbing mostly of
farm lands ombracing o fow small village conters. As proposcd, tho
storage capacity would providec for 6,0 inches of run~off from the watore
shod above, or 105,000 acre=fect between the spillway crost and empty
reservoir., The arca floodod, to the spillwoy crost (L86.0 mes.l.),
would be 2,1%0 acrcs classified as follows:

1500 acrcs of consider=
able valuc, including

about 30 sets of
buildings,

(1) Agriculturnl lond ceees

(2) Pasturcland eecessesess
(3) Wooded 1and eeecceecess

(Ll-) TOWnS, Otct 286035 008 s90

Included in (1) above,
500 acros,

The Village of Harmony-

ville, including about
30 scts of bulldingss and
onc comotery consisting
of %50 graves,

(b) Highways ond roads.- About %.% milos of bituminous

type statc highway and 7.7 miles of grmvel road will be relocatecd. The
estimate of cost of highway rclocation considers rcproducing highvay
facilitics of a character cquivalent to those now cxisbing., It is un-

dorstood that the cstimated cost of rclocation calculated by the State

of Vermont includcs an additional reservoir crossing to afford access to
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o0 state forest, Considoring that access to a state forest is a rcnote
contingeney during flood season and any excessive flooding would be
temporary in the upper reaches of the reservoir, the cost of the addi~
tional structure was not inecluded in the Government estimate. A ten=
tative relocation is sketched on the reservoir map, Plate No. 106,

(¢) Railroads.- About 8 miles of old, ebandoned railroad
would bo flooded out., There is little value in vwhot reamainsg no
charge for this railroad has bcon considered in the rcservoir costs.

(d) Othor public vorks.= About 16 miles of telephono linc

will be reloecated,

(e) EEEF" The general design, the arca and capacity curvoes,
and the geological featurcs arc indicated on Plates Nos, 107 and 108,

(1) Geology.- Rock is exposod ot intorvals on the right
bank, from the wator surfacc to above the top of the proposed dams
rock on the left bank is deoply buricd, and doces not appear at tho
surfaco below Elevation 550, At the lowest point, the underlying rock
valley is L0 foot bolow the water surfaco, Throughout the flood-plain
section, the overburden is from 56 to 67 fect thick, Deposits bolow
the woter table are of glacial origin, camsisting largely of uniform
fino and modium sand. On the loft bank the overburden consists of
stratified sand and gravel in the upper portion, end a compact mixturc
of sand, silt, gravol, ond boulders in the lowor, The spillwmny and
tumnel will be constructod in a hard crystalline formation of steeply
inelined beds of mica and hornblende sehist,

(2) Available mateorials.= Rock obteined from the excava-

tions may be used as rock £ill in the ombankment., The principal
borrow arce is located on the laft sides where the overburden cantains
both fine and coarse matorials suitable for hydraulic construction,

Additional borrow is availoble on the right side, within 1/2 milo of tho



site, Cravel banks for comercte oggregatoes arc located on the right
side within 1/2 mile, The hydraulic-fill matorials arc %o be sluiced
from a hog=box, ground sluicing being impractical bocause of the thin
overburden and frequent ledge CXpOsSUrcs

(3) Dam ond appurbenant works.- A hydraulic-fill earth dam

scross the main channol, with a concrebe-lined, side=channcl spillway,
in solid rock on the right bank, is proposcd, The overall length is
2,530 foot, 1,850 foet bolng corth fill., The top olevation is 501,0
M.S.1l,, or about 131 feet above the stream bod, This will allow for a
frocboard of 5 feet above tho spillway-design flood,

(Ly) Altermate.- No altormte plan is proposcd,

(5) Tmbonkment.- The carth £fill will bo 30 feet wide on
top. With sidc slopes of 1 on 3 as o minimm for the lower scction,
to 15 feot of the top of the proposed dam, the top 15 feet will bo
1 on 2-1/2. A out-off along the axis of the dam and a rock-filled
tronch along the dovmstroam toe will be provided, For tho most port,
the construction will be hydraulic=fill, thc materiel being gluiced
from a "hogebox", The hydraulic fill will be carried to as’ high an
clevation as practicable, The embonkment will be complcted by a
rolled=Ffill, The fill material will comc from borrow pits within a
one-half=milc distancc. A blonket of imporvious motoerial will extend
500 fcot upstreom from the uppor toe of the cmbankment, ond the up-
stroom face of tho embankment will be raved with rock,

(6) Spillway.- An opell, side channel spillway, 700 fcot
long, is to be provided on tho right banl. The discharge ~will be car—
ried around the ond of the dam in o concrcbe-lined chammel through
rock ond roturncd to the river below the stilling pool of the outlet,

With the spillwmy crost at Elovation LB6,0 mes.l., tho discharge

- 75 =



capacity under a 10~foot had (the spillway-design flood) will be
about 69,000 sccond=foot, or the cquivalent of about 210 sccond=feoct
per square mile from the draimnge arco behind tho dem, Tho frecbeard
of 5 feet will be obove the 10-foot surcharge, The discharge cnd will
cxtend sufficiontly dowmstroam from the toc of the dam that rosulting
scour will not affect the dam.

(7) Outlet.- The outlot will be a conereto=-1lined tumeol
excavobod in solid rock on the right bank, Tt will be 1020 feot in
longth and have o not cross—scctional arca of 212 squarc feet, It
will be of a horseshoe shape., The outlet will provide for stroom-
control during the construecticn of the cmbanlment as well as for
rosorvoir=control later., The discharge capacity under moximum hoead
(spillway clevation) will be about 12,000 sccond-feets The control
will consist of & gate scetion comprising threc gabes, operated from a
control tower located near the cembor line of the dom, at about the
mid=point of the tunncl, At the dischargo ond a reinforced concrcte
stilling basin will be bullt on roek founcation.

(8) Plan of construction.= It is proposcd to construet a

portion of the £ill simultoncously with construction of the outlet;

the exposed ond of the £111 to be protected by a layer of impervious
material built with an outsidc slopc of 1 on 2 and paved with riprap

to a sufficicnt height to guard against scour ond ice rums in the river,
which will bo left open during the wintor ond spring flood scason.

Upon campletion of the outlet tumel the stroam will be divorted
through the tunnol and the ramining portion o tho cmbonkmont

built as the oxcavation for the spillway progresscs, Finally,

the cmbanlmeont will be completed, the stilling basin built, and the
spillwoy linod with concrete, Tho time cstimatod for construction is

about 16 months or two constructian scasons,
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(9) Penstocks,- The necessary penstock and outlet facili-
ties for a power development at the site in the future can be made as
economically when the power installation is to be constructed as they
can be made now., The necded facilities for unwatering the pond will
be provided by the flood control outlet, and are therefore provided

without additional cost at this time,

(10) Conservation storage.- Conservation storage at this
site is justifiable and 118,200 acre-fect, equivalent to 6.8 inches of
run-off will raise the spillway to Elevation 53%0 m.s.1l. The cost of
providing this additional storage is $2,556,500, making the total cost

for this development 37,080,000.

(Table on following pagc.)
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NEWFANE - WO, LOA

CCST ESTIMATE

Item: : + Unit : 2
Ho, s Item +  Quentity s+ Cost + Amount <+ Total

1. Construction

Clearing 300 ac. Lump Sum $21,,000
tream control "o 16,000
Excavation, earth 270,000 ¢y $0,4L0 108,000
Excavation, rock 362,000 cy 2,00 72L1,000
RExeavation, tumnel and shaft 13,000 cy 10.00 180,000
Bmbankment, hydraulic £ill 2,224,000 cy 0.35 778,400
Concrete, plain 20,200 cy 10.00 202,000
Concrete, roinforced 12,000 cy 12,00 144,000
Reinforeing steel 1,200,000 1bs, 0,06 72,000
Cates and machinery Lump Sum 8ly,000
Gote house and miscellanocous Lump Sum 15,000
2, 247,400
Contingoncics 20% Lé9,600
~2,817,000
Enginecring and overhcad 15% L2%,000
Total 33,240,000
2. Relocation of Railroads and Ubilities
Tolcohone 1incs 16 mi, Lump Sum 7,000
Contingoneics 10% 700
T4 100
Engincering and ovorhead- 10% 800
Total - 3,500
3, Rights of Way and Land
Land 2,000 ac, Lump Sum 80,000
Buildings purchasecd 60 sots " Y 210,000
Cometory rclocation 350 groves M i 10,000
~"%20,000
Legal, overhead and general expense 20% 66,000
Total 396,000

L, Highway Relocation
1L-f%,. gravel road, bridge n
20~f%, tarvia highway, resorvoir
crossing 3
50

1 mi, Lump Sum 171,500

5 mi B 1 u '581 s 500

20-f%, grovol highway bni, " " 162,000

718,000

Contingoneics 10% 72,000

~ 790,000

Engincoring and overhoad 10% 79,000
Total ' - 869,000
5. Grand Total Capital Cost #11,513,500
6, Total Annual Cost 250,900
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(16) Surry Mountain - No, 57A.~ (a) Gonerals~ Surry Mountain

Reservoir, on the Ashuelot Rivor, about 3,6 milos above its junetion
with the Conmnceticut, is outlined on Plate No, 109, The dem site is
located about five miles northwest from Keene, New Hampshirc, and tho
reservoir cxtends four miles upstrecam, all lying in the Town of Surry,
in Choshire County., The 100 squarc miles of drainage arca controllcd
is hilly to mountainous. At the hcadwaters the hills flatten out, om-
bracing a number of scattercd ponds; The hilltops are mostly wooded,
but the hillsides and volleys are farmed._ A fow small mill centers aro
found along the main strcoom, As designed, storage capacity would pro-
vide for about 6,0-inch run-off from the watershed, or 32,000 acrc-
foet botween the spillway ercst and empty reservoir, The flood arca
to the spillway crest (5L1,0 mes.l.) would be about 1,150 acres, class-
ificd as followss
(1) Agricultural lond ....e 800 acrcs of considerable
valuc, including about 8 scts
of buildings.
(2) Pasturcland eescsveeses Included in (1) above.
(%) Wooded land eeecssessess 350 acres,

(l}) Townsy etCs eessvessess A small part, along the north
) , ’ g
limits, of the Villagc of
sSurry.

(b) Highways ond roads.- About nine-tonths mile of 18=foot

bituminous macadam state highwaey would be flooded out., It is proposed
to raise this portion of the highway ond resurfacc it with 18-foot
bituminous macadam, About threc-tenths mile of 18=foot bituminous
mocadam road rclocation will be neeessary to carry the road around the
spillwoy structurc at the west end of the dam, 1In all, then, 1.2 miles
must be raised or rebuilt,

(e) Railroads.~ No railroads arc involved.
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(d) Other public works,=- About 1,2 miles of tclephone pole~line

noed to be relocated, and about throce miles of steel-tower transmis-

=
3.
:,-J
!..J

linc,

]
e
o)
1

[

(c¢) Dam.=- The general design, the arca ond capaclity curves, and
the geologic featurcs arc indiezted on Plates Nos, 110 and 111,
(1) Geology.- In the right sbubtmont, graniteriscs high above

spilleev olovotion, undor o shallow covor of sand ond soil, The rock
P y )

surfac

o

dips cast boneath the rivor flood=plain to a dopth of about 95
foot bolow river leovel., It riscs agoin in the left abutment under an
ovorburden of grovel, sand, and boulders, approximatcly 100 fcot thick,
Intorstratifiod deposits of rock flour and finc sand occur in the
foundation overburden from about river levsel o about 50 foct below,
Theso deposits undor tho baso of the hill forming the left abutmont arc
norc compact, and morc variablo, containing much rock flour, sand, some

i

ravel ond boulders, The spillvmy ond outlet conduit will be cxeavated
i

o3

n granite in the right cbubment.

[wy

(2) Available materialse~ Gravel cnd sand for hydraulic con-

struction arc aveilable ncorby in the hill on the loft side. They will
bc transported to and sluiced from o sluicc or hog-box, Conercto ag-
grezate moy be obbtainod from doposits onm the left side within 0.5 mile,
Granitc from oxecavations for spillimy and conduit will be used for rock
£i11 ond its quality is such as to make it desirable as supplomentary
coarsc aggregote,.

(3) Dam and appurtenant works.- A hydraulic-filled carth and

rock dam across the moin channel, with o concrcte side=chammnel spillwey
on the right banlk, is proposecd. The total length of carth fill is
cbout 1,6%0 foct, The top olevation is 556,0 m,s.l,, or about 74 foct

above tho stream bed, This will allow for o freoboard of 5 foot above



the noximm flood line,

(L) Altornato.,- Wo alternative plan is proposed,

(5) Bubankment.- The carth £ill will be 30 foot wide on top. It

e .

s to consist of an impervious core from top to bottom, keyed into the

e

ground with a cub-off scetion 10 to 20 fect decp along the axis of the
dom, tho 20=foot depth being for 600 foot on tho loft bonk, and whero
the porvious overburden is docp. The side slopos of the impervious corc
will bo approximately 1 on 1-1/@. The core will be backed by a pervious
soction on both up and dovmstroan faces, the outside slope of cach to be
1 on % from botbtom to within 15 foot of the top; the top 15 foot will
have slop:s of 1 on 2=1/2, & rock-f£illed tronch slong the dovmstroam
toc will provide drainage. The materisls obiained from spoil cxeavation
will be uscd as far as possibles the balonee will be obtained from
borrow pits,

(6) Spillway.- fn opon spillwmy, ovor o low conerecbe woir 305
roet long, Wwill carry the flood wabters around the cmbonkument, dis-
charging them at a point about 200 foet bolow the downstreom toe., With
the permoncnt crest at Elevotion 51,0 1.58.1,, the discharge cepacity
undor a 10-foot surcharge will be about 30,000 c.fes., or the cquive-
lent of 300 seccond-foct por square milo from the watershed controlled,
The 5-foot frocboard will be above the 10-foot surchargoe.

(7) Outlot.~ 4 rcinforcoed concrote comduit 1180 foot long will
provido'for stroamrcontroi during the construction of the cmbankment and
for reservoir-conbrol later, The cross=sccbion will bo of a horscshoc
shape, having an area of 120 square fect, The copacity under mazimum

oporeting hoad (spillway crast) will be approximately 5,000 cefes. A

(=} =

rcinforeed conercte stilling basin will be provided, fran which the

woter will be carricd in open channel, discharging into the natural streonm

ol

chonnel ot o point 150 feot bevend the dowmstream toe of the dam, A
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gate section will be provided at the upstrcem ond of the conduit, The
control will comsist of two 7 by 10=foot gatos, nechanically operated
from o gate housc above, approached by a scrviec bridge from the top of

the cnbonloacnt,

(8) Plan of construction.- It is proposcd to construct the out-

ot during the first comstruction scason and proparc the ground for
the oarth £ill, The stream will then be diverted through the outlet,
and the cnbankment built simultaneously ﬁith the spillway. The cs=
tinated time for construction is 16 momths or two working seasons.

(9). Conservation sberagce- Vot foasible, Potential power benofits

are low ond only a slight incrcasc in storage is possiblc at this site

without flooding tho Villago of Surry at a prohibitive cost,

(Table on following pago.)
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SURRY

MOUNTAIN -

¥0. 57A

GOsT

BESTINATE

Ttem:

: Unit

. Ttem P Quantity Cost,,  Amowmt Totel
1, Construction
Ciearing 150 ac. Lump Sum $16,000
Stream Control i " 8,000
Txcavation, earth 132,000 c.y. 50.40 52,800
Excavation, rock 13%,000 ¢ .y. 2.00 266,000
Embankment, nydraulic 785,000 c.y. 010 315,200
£iil
Concrete, plain 10,300 c.ya 10.00 10%,000
Concrete, reinforced 5,000 c.y. 12,00 60,000
Reinforeing steel 530,000 1hks. 0.06 31,800
Gates and machinery Lump Sum 71,000
Gate house and miscellaneocus B " 15,000
938,800
Contingencies 20% 137,200
1,126,000
Engineering and overhesd 15% 169,000
Total 41,295,000
2. Relocation of Reilrocads end Utilities
Telephone and transmission 1.2 mi, Lump Sum ,200
pole lines
Steel tower transmission line .3 mi. Lump Sum 30,000
31,500
Contingencies 1C% %,1C0
:‘3 ,,DJO
Engineering snd overhead 10% 3,500
Total = 28,100
3. Rights of Wey and Land
Lend 1800 sc. Lump Svm 95,00¢
Buildings purchased 20 sets " " 63,000
152,000
Legal, overhead eand general expense 207% 92,000
Total T 190,000
L., Highway I 1 cation
T8-ft. Bit. iac. State Highway 1.2 mi. Lump Sume 80,000
COncwng cies 107 3,000
88,000
Engineering and overhead 10% 9,000
Total 797,000
5. Grand Total Capital Cost $1,620,100

o~

Total Annual: Gost

% 94,900
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(17) Lower Naukeag = No. 59.= (a) General,- Lower Naukeag

Reservoir is outlined on Plate No, 112, The dam site is located on
¥illers River, 41,7 miles above the junction of the Millers and
Connecticut Rivers, about 1,5 miles north of North Ashburnham station,
and sbout 0,1 mile above a bridge across Millers River, The recser-—
voir consists of two branches, of which one brench extends 1,75 miles
upstream along the Millers River, and another branch, including
Lower MNoukeog Loke, extends about two miles upstreom from the dam
sitey a gully deepened by cxcavation connects the two branches, and
will provide drainage for Lower Waukcag Lakoc., Water rights of the
oxisting dovelopment arc vested in the Winchendon Electric Light =snd
Powier Co, The roservoir is located in the Towmship of Ashburnham,
Worccster County, Massachusctts. The drainage arca of 19,7 square
miles is mostly hilly, covered with scecond~growth timber and brush of
1ittle value, As proposed, the storage capacity will provide for
about 5.1 inches of run=off from this watershed, orfzbout S,hoo acre=
foot, The flooded arca to the spillwey crest will be about 650
acros, which includes 250 acros in the coxisting lake, classified as
follows:
(1) Agricultural land .eeee Nome
(2) Posturclond sessescsees 30 20rcSs
(3) Woodcd 1ond ssececceses 360 acros
(L) Tovmsy CtCe seoessvsese HO tovms arc within the
arca, Thrsc scts of farm
buildings and about L3
cottages, scattered on the
shorcs of Lower Naukcag
Loke, will bo inundated.

(b) Highways and roads.=- A local road will be relocated around

the dam and roscrvoir for a distance of one mile, A total longth of

about 2 milocs of local road will be improved, The type will be gravel



1l foct wide,
(¢) Railroods,=- No railroads are located within thc arca.

(@) Other public works.~ The oxisting low dam, now owncd by

Winchendon Eloctric Light and Power Co., must be acguircd.

(e) Dom,- A goneral design of the dam ond dikes, the arca and
copacity curves, and the geolozical foatures are indicated on Plates
Nos. 113 and 11k,

(1) Geology.- At tho dam, granite gneiss occurs on the
lcft bank to a height of about 5 feet above the river, The rock sur-
face dips slightly toward the west beneath an overburden canposcd of
sand and rock flour, togethor with some gravels The rock floor ot
the Sherberts Mill dike site is situntoed at an uncertain dopta be=-
neath o rolatively impervious fomation of sand and rock-flour and
boulders, A rolled-fill carth dam aﬂd two dike ombanlanonts arc pro=

posed, with spillway structure mnd outlot conduit constructed on rock

ot the river,

(2) Available matorials.~ DMNeterials for the impervious

rollnd=fill scctions, ot both the dom and ncarby Sherborts Mill dike,
moy be obteained upstream within 0,25 mile, Sand and gravel for por=-
vious cmbonkmont comstruction and for conercte aggrogato is available
dovmstroam within 0,5 mile, Materials sinmilar to those named above
arc ovailable ncar the Pole Strect dil;e sitec for both pervious and
impervious embanlment, A portion of the rock f£ill required for rip=
rap may be cbtained from rock oxcavations ond boulders, Supplement-
ary rock fill may be obtaincd from quarry stonec,

(3) Dom and appurtenant works.~- The dam and dikes will

consist of rolled carth-fill, The dam across Millers River combains
the spillway and conduit. The total longth of this dam will be 470

fect, the carth f£ill being 270 feet, the cutlet scction 20 feet, ond
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the conerctc spillway 180 feot., The present outlet of Lower Naukeag
Loke will be blockod by a dike at Sherberts 1ill, about 2,000 fcot
south of the Millors River dam. Tho moximum height of the dike is Ll
foct and the longbh 800 feet., The low ground west of Lower Naukeag
Leke will bo protected by a dike which starts at a point about 3,000
feot southcast of Sherberts Mill and follows Pole Street in a south-
casterly dircction for a disbtance of about 11,800 feet, The maximum
height of this dike is 15 feet and the average 845 feote Thoe top
clovation of dam and dikes is 1,08l m.s.1l., or about 30 fect above
the stroam=-bed clevation at the Millers River ddm. This will allow o
freeboard of li foet above maximum flood,

(L) Altornatec.- No altcrmate plan is proposed,

(5) Embankment,- Tho rolled-fill carth embonkment of the
main dam ond Sherberts Mill dike will be 20 fect wide on top. The
embankments will consist of an impervious corc from top to bottom,
with the sides sloping 1 on 1-1/ﬁ, koyed into the ground with a cut-
off section along the axis of the dam, The imporvious core will be
backed with o pervious scction on both faces, the outside slope of
which will be L on 3 from the bottom to within 15 fcot of the top,
and 1 on 2-1/? for the remaining 15 feet for the upstrcam side and 1
on i from the botton to within 15 foet of the top, and 1 on 3 for the
remeining 15 feet for the dovmstreom side, The upstroam slope will
be riprapped with 1-1/? foet of hand-placed stonc. The material for
the cmbanlkments will be obtained from borrow, The Pole Strecet dike
is similar in section to the Sherberts Mill dike, except that no cut-
off is provided snd tho dowmstream side 1s sloped 1 on Ly from top to
botton,

(6) Spillway.- A 180=foot spillwey weir will be con-

structed in the dam across Millers River, With the ecrest at clevation
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1,076 m,8.1, and a L-fcot surcharge, the discharge capacity will be
11,920 c.f.s., or about 250 second=fcet por square mile from the wator=-
shod controlled, The outlet will bo constructed adjaccnt to the
spillway, and concrcte sbutment walls scparate the spillway and outlct
scetions from the carth sections. During spillway operation, the
woter 1s turned léoso irmediately after leaving the spillwny weir
without demage to the cmbonlment.

(7) Outleti= The outlot consists of an approach chamnel
and o discharge chammel, with a concrcte gate section 20 feet long at
the right end of the spillway weir. The discharge capacibty under the
moxinu operating head (spillway crest) will be 1,315 sccond=feot.

The gate scetion will be provided with two 3¢5 by T=foot cast=stcel
sluice gatos, hond-operated from a gote house diroctly above., Trash
racks will be provided over the gatoe cpenings., A reinforced concrete
sﬁilling basin will be constructed at the discharge end, returming the
wotor to the river with less than scouring velocity.

(8) Plan of construction.~ It is proposcd first to con=

struct the outlet, including the abutments and spillway welr, at

Millers Rivsr dom, and preparc the ground for fho anbanlment, The
stream will then be divertod through the outlet and the embankment
completed, Lower Naukeag Lake may be lowcred before construction of
Sherberts ill dike, and the present gatc at the outlet of the lake
kept closcd long enough to construet the bottom part of the dike. The
outlet of the lake will then be diverted through the gully to Millers
River and the ombankment completed, Pole Street dike may be constructed
sinultoncously with other work. It is estimated that a construction
period of cight months, or onc working season, will be requircd.

(9) Ceonscervation storage.= Not feasible, The cost of in-

orcasing the height of the long dikes -will be prohibitive,
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LOWER X

\TKRAG - HO, 59

COST ESTIMATE

Unit :

Wo.: Ttem . Quantity Cost s Amount : Total
1., Construction
Cleering 2li0 ac. Lump Sum & 18,000
Strear control i i 2,000
Excovetion, earth 15,100 cuy. 20,440 18,160
Excavation, rock 1,800 c.ye. 3,00 5,100
Embenkment, rolled=fill 147,000 c.y. 0,60 88,200
Riprap, hand placed 2,500 coye 3,00 238,500
Concrete, plain 1,300 cuy. 10.00 133,000
Concrete, reinforced 300 ¢ .y, 12 .00 3,600
Reinforcing steel 30,000 1bs. 0.06 1,800
Getes and machinery Lump Sum 5,000
Hiscellaneous " 1 2,000
215,660
Contingencies 20% hz,340
259,000
Erginecring end overhead 15% 29,000
Total T 4 298,000
5, TRelocation of Rzilroads and Utilities None
%. Rights of Wy and Lend
Tenc 700 ce., Lump Sum 7,000
Cottages, sumer resord
property ¥ " 57,000
Weter rights " " 5,000
69,000
Legal, overhead and general expense 20% 11,000
Toteal 83,000
L. Highway Relocation
1L-ft. gravel ro=zd 2 mi, Lump Sum LC,000
Contingencies 10% 4,000
000
Zngineering and overhead 10% 1.,000
Total T 138,000
5. Granc Totel Cepital Cost ¢ 129,000
5. Totel Annuel Cost $ 28,100
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(18) Birch Hill - No, 65.~ (a) General.,- The Birch Hill

Reservoir, on the Millers River, Massachusetts, about 26,5 miles above
the junction with the Connecticut, is outlined on Plate No, 121, The
dem site is located about 0.5 mile mnortheast of South Royalston., The
Reservoir is in the Towms of Royalston; Winchendon, and Templeton, in
Worcester County, Massachusetts, The 15€.3 square miles of net drain-
age area is mostly brush and second=growth timber, As designed, the
capacity is 6.0 inches of run-off from the net drainage area, or
50,000 ascre-feet, The flooded areca of 3,150 acres at the spillway
crest elovation, 847.0 m.s.1l,, is classificd ag follows:

(1) Agricultural 1and seceeocosesens 6%

(2) Pasturclond eesesesscesscecsssasy 227%

(3) Wooded 1aN3d sevesscssssassnseses 70%

(1) ToWnS, 6tCe seeesssssesaasssasse 2% (A small part of
the ¥illage of Baldwins-
ville and scveral suwmmer
cottages ncar Denmison

Loke will be flooded,)

(b) Highways and roads,- Threo miles of 18-foot, bituminous

macadam, state highway, and 3.2 milos of loeal, gravel ond bituminous
macodon roads will have to bs relocated.

(e) Egi}roads.— 3,2 miles of double track mein linc of the
Fitchburg Division of the Boston and Maine Railroad will require rclo=
cation along the southern cdge of the rescryvoir and will cross over an
arm of the rosorvoir extending to Baldwinsville,

(d) Other public works,- Throc milos of telephonc linc and 2

milos of stocl tower transmission line will have to be relocated. AT
Watorville dike protection will be provided for a sowage disposal plant
owmed by the Town of Winchendon.

(0) Dam.- The goneral design of the dam, the orca ond capacity
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curves, and goological featurcs are indicated on Platos Nos. 122 and
125.

(1) Goology.~ Rock is buricd on the right sidc to a dopth
of morc than 130 foot bolow river level. The rock surfaco riscs to=
vmrd the South boneoth semi=porvious sand, gravel, and rock-flour do=
posits, rocaches stream level on the loft bank ot o dopth of about 70

oot, and crops out ncar the swwrit of the hill forming the left abut-

ment, 2ock crops out agrin on the south side of this hill, ot a

.

holght of about 35 foot above stroam level, Threo rolled=fill cmbanlk=-

monts arc propescd, A spillvay ond conduit will be cxcavated in

ck

granitc, on the north side of the hill, on tho loft bank of the rivor.

(2) Available Materials.- Finc send and rock-flour .from

the cxeavotion roquired for the spillvmy will be suitable for impor=
vious ombonlmoent, Other portions of this oxcavation may be utilized
for psrvious cmbantmonts, Supplanontory =etoricls for both porvious
ond impervious constructions arc aveilable within 0.3 milc, Coﬁcroto
agzrogotcs may be obtoined by screoning and washing sand and-gravol
dopusits on the right bank within 0.25 2ilc, Rock from coxecavation

or the spillway and condult, supplomonted by boulders, may be

Hy

ubilizod for riprap and toc construction,

(3) Dan and appurtonont works.- Two rolled-fill carth

dikes and o rollecd-fill carth dem arc proposcd for this site, The den
1ill be locatod across the Millers River, onc dilke will £ill an abandonod
railroad cuty and the other will be located in o gop botweon two

hills, now occupiod by the Boston & Mcinc Railread, The spillway

3rill bo oxeavated in roclz on the right side of the hill which riscs from
the loft bank of the river, The spillvwey vwelr is o concrcte ogec-
soction, built on rock and is scparated from tho condult chamel by a

concrcte robaining wall, The length of the dam across Iillers River



is 706 fcot, the dike at tho abandoned railroad cut is 1%0 foct, and
the dike across the valleoy occupicd by the railroad tracks i8 940
foct., The top clovation is 86l fcoot m.s.l., or about 59 foet above
the streom bed, This will allow a frocboard of 5 foet above maximum
or spillway=design flood,

(l4) Alternotec.- No altormatc is proposed.

(5) Enbanlment,- The rollcd=fill of the corth scctions
will be 20 f oot wide on tope It will comsist of an inpervious corc
from top to bottom with side slopes of about 1 on l-l/h, This corc
will be backed by a pervicus scction on both upstrean and downstroan
faces, the outside slope of which will be o minimum of 1 on 3 up %o
within 15 foet of the top of the dume Fram thore to the top the
slopes will be 1 on 2=1/2 as a minimm, Tho upstreanm slope will be
paved with riprap 2-1/@ foet thick. Tho downstrecam slopes will be
covercd with loosc rock, A rock=filled trench will be prévided ab
the dowmstream tee for drainage,.

(6) Spillway.~ An opon ogoe scction coneretc spillvmy
153 foot long will be comnstructed on ledge rock, This, with the
22=foot width of Tainbor gotc, provides a total spillway length of
175 fcot, The discharge will be carried in a rock and carth side-hill
cut, The right side will bo excavated for the conduit charimel and
lined with conerecte for 50 fcof above and 200 feet below the gate.
The discharge capacity under o 12=-foot surcharge is 2114150 sceond=
feot, or the ogquivalent of 15l second=fcet per square nile from the
drainage arca controlled, The frecboard of 5 feet will be above this
12=foot surcharge, No control will bc provided, The spillway weir is
so placed thot no damage can oceur to the toc of the dan fron its use,
(The 12=fcot surcharge was determined upon afteor studying mony possi=
blo schomes, which indicated that this surcharge was éhe most favor=-
able for tho design,)
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(7) Outlot.- An opon intake channcl 550 foet long will be

provided for the outlet, This will be partly in rock cut. A Tainter
gate 27 feet high and 22 fect wide will be provided in the gate section
between the spillway and the abubnent., The discharge will pass through
an cutlet chonnel oxeavated partly in rock and ocarth, recturning to the
river, The discharge capacity at spillwey Elevation 847 mes.1l, is
12,000 cefsse

(8) Plan of construction.- It is proposed to precparc the

foundation of the main dike across the roilroad and build it as the
exesvEtion for the outlet and spillwoy progrosscs, After thesc arc
complete, tho stream will be diverted and the dem esross Millers River
and the dike across the old railroad cut will be constructoed. The
constructiocn poriod wwill be about 8 months,

(9) Conscrvation storngees= Nobt foasible, Property damage

resulting fron an increcase of flow linc clevation will prevent

ceoncmical development of additional storage.

(Table on following page)



BIRCH HILL - %0, &5

COST ESTIMATE

Them: e : Unit :
No,: Item : Quantity ¢ Cost : Amount : Total
1. Counstruction
Clearing 280 acy Lump Sum $ 18,000
Stream control rtoon 2,000
Excavation, earth “L7,000 ey $0.,0 178,800
Excavation, rock 61,1100 cy 2.%0 141,220
Embankment, rolled f£ill 388,000 cy 0.%0 116,400
Riprap 11,700 cy 1.50 22,050
Concrete, plain 11,200 cy 10,00 112,000
Concrete, reinforced h00 cy 12,00 1,800
Reinforcing steel Li0,000 1bs, 0,06 2,)100
Gates and machinery Lump Sum 12,000
Miscellaneous "noon 2,500
612,170
Contingencies 20% 112,830
755,000
Engineering and overhead 15% 110,000
Total $ 8li5,000
2. Relocation of Rallroads and Utilities
Double-track main line raiiroad %.2 mi, Lump Sum 741,000
Telephone lines 3mi, " " 2,000
Steel tower transmission line 2mni, " " 20,000
Dike protection for sewage disposal plant " B 10,000
2000
Contingencies 10% 77 4000
~B850,000
Engineering and overhead 10% 85,000
Total 935,000
3, Rights of Way and Land
Land %4000 ac, Lump Sum 30,000
Buildings purchased 55 sets " " 200,000
Water rights moom T 25,000
' 5,000
Legal, overhead, and gensral expense 20% 51,000
Total — 306,000
Ly, Highway Reloocation
18-Tt, Ait. Mac. state highway 3 mi, Lump Sum 18L,000
Local roads, gravel and Bit, Mac. 3.,2mi, " " 180,000
361, 000
Contingencies 10% 26,000
100,000
Engineering and overhead 10% L0,000
Total e L110,000
5. Grand Total Capital Cost $2,526,000
6. Total Annual Cost $ 138,700
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(19) Tully Wo., 62A.,= (2) General.,- Tully Reservoir is outlined

on Plate No., 124, The dom sitc is loeated on the Tully River, about 3,8
miles above the junction with thc Millers River, about one mile above
Fryeville ond 0,1 mile bolow a highway bridge. Tho reservoir cxtonds up-
stroam about 2,5 miles, lying in thc Town of Royalston, Worcester Coumty,
Mossachusctts, Tho drainage area of 50 squarc miles is hilly, partly
wooded and covercd with brushe As proposod,rthe storage ecapocity will
provide for about cight inches of run=off from this wotorshed, or about
21,300 acre-foct, The flooded arca at the spillway erest will bo obout
1,125 acres, classificd as follows:

(1) Agricultural 1land eeses About 90 acres, of little value,
including 2 scots of buildings,

(2) Pasturcland eesescssees Included in (1) above,
(3) Tooded 1and eeeesssssse ADOUE 1,035 acres,

(li) Towns, ctGe eesevesssss [0 cormunity conter is within tho
© aroa.,

(b) Highways and roads.~ A local road to Athol will be relocated

around the dam for a distancc of 0,8 mile, The construction will be
bituminous surface=treated grovel 20 foeot wide, A bridge over Tully
River will be provided, East ond west traffic over a local road will
be teken carc of by improvement., The road will be raiscd above the
reservoir level, The eoxtemt of the improvement will be O.é_milo and
will be constructcd of grovel 1L, fcot wrido, Two amall structurss in
this road will bo built,

(¢) Rellroads.- MNo railroads arc located within the area.

e

(d) Other public works.= Aibout 1,5 miles of telophonc and 2,0

miles of stecl tower transmission linc will be rclocated,
(¢) Dom,= A goneral design of the dam, the arca and copacity
curveos, and the geological feoatures arc indicabted on Plates Nos, 125 and

126,
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(1) Goology.~ On the loft side, granitc outerops at the river
and riscs toward the left abubment under an overburden of sard, rock
flour, gravel, and boulders from 5 to 10 feet thick, The rock surfacc on
the right side dips stoeply toward the north, rcoching o maximum dopth of
110 foet below river level, The overburden is csscontially the samc on both

sides,

(2) Available maberinls.- Deposits of samd and rock flour,

suitable for the impervious scction, arc aveilable on the right benk up-
stroam within 0,5 mile, Sand and gravel for pervious=cmbankmont construc—
tiong and for concrote aggregebc may bo obtained upstreom on the right

bank within 0,5 mile. Rock from rock cxcavations, supplomented by boulders,
will be available for rock-~fill cmbankment,

(%3) Danm ond appurtenont works,= A rolled-fill oarth dem is

proposcd, with o twmel conduit in rock on the loft bank. 4 spillway will
be construeted on rock in a saddle locabod southoast of t'ncA left abutment,
The dem will be 1,050 fect longe The top clovation is 68% mes.l., or
about 65 feet above the stream bed, and will allow a frocbenrd of five
foet above maximum flood,

(l1) altermate.- No altornate plan is proposcd,

(5) Embonlkmont.= The rolled-fill coarth ombanlmont will be 25
feot wide on top. It will consist of an ilmpervious core from top to bob-
tom, with sides sloping 1 on 1—1/1;, koyed into the ground with o cut=off
scction along the axis of tho dam. The imporviocus core will be bocked
with a pervious scction on both faces with an outside slopc of 1 on 3
from the botton to within 15 feet of the top, and 1 on 2--1/2 for the
ronoining 15 foot, A heavy rock f£ill will be uscd on the dowmstrean
slopc, with a rock-filled tranch at the bottom of the slope for drainage.
Tho upstream slopo willl be riprapped. The matorial for the aubankment
will be obtained from borrow, utilizing as much of tho spoil fram the

outlet and spillway channel excavetions as is suitable,



(6) Spillway.= 4 saddle spillway weir 180 foct long will bo con=-
struetod across a gully on the loft bank, TWith tho crcst at 668 m.s.l.,
end o 10-foot surchorge, the discharge capacity will be 20,500 ce.f.s.,
or 1j10 sceond=foct per squarc mile from the watershed controlled. A
180~foot wide chamel excavated to the roek surface carries the water
to the river helow,

(7) Outlet.- A conduit, constructed in the left bank, 320 fcot
long, of which 210 foct is tumnel, lined with ccnercte, will provide
stroam=control during construction of the enbankmont, and reservoire
control later., The cross section will be of o spread horseshoc shape
ond have an arca of 50 squarce fect. The discharge capocity under the
maximm operating head (spillway crcst) will be 1,890 sccond-feoet. AL
the ontrance, o gote scetion will be providedsy it will inclule two L by
7.5=-Foot cashb=steel slulce gates, mecranically controlled from a gate
house dircetly above, Trash rocks will he provided for the gate openings,
The gatvc housc will be aceessible by way of a concrete scrvice bridge
connecting with the top of the dam, A rcinforced concrete stilling
basin will be constructed at the discharge ond, returning the wotor to
the river with less than scouring velocity.

(8) Plan of construction.- It is propescd first to construct the

outlet and gote house, and preparc the g.round for the ambankwont, The
strean vill then be diverted through the outlet, ard the crbonlment will
be constructsd sirmltancously with the spillvmy channeol cexeavetion,
Finally, the spillwny weir, the scrvice bridge, and control towor will be
constructed, It is estinated that a construction pericd of sbout seven
nonths will be requirced, or one working scason,

(o

9)
on odditional 14,5 inches of run=off, or o net conservatiam storage of

o

Conservotion storage.- Conservation storage, to the cxtent of
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38,700 acre=feet can be provided with a spillway at elevation 695 MeSel,,
at an additional cost of $855,200, or a total cost of $1,429,000 for the

development,

(Table on following page)
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Ttem :

.

TULLY - HNO.

&P

COST

4.-‘

TIMATE

Quentity

: Unit :
: Cost :

Amcunt

Total

1.

)

.

'
Lia

Clﬁ“riyr

Construction

Jtream control
;kC“V’thd, curth

Lxeave u-on, rock
Bxeovetion, tunncl
fmbanimaont, rolled fill

et |
Riprop
Concrctc, plain
Concretc, rceinforced
¢nfol01wg sthl

r\V\G ™, Gl

ates

127,000

Je

9,200 c.y.
800 c.y.
212,000 c.y.

7,200 c.y.
2,200
2,300 c.y.
30,000

Contingeneliocs
Engincering ond overheed

Totel
Relocation of Railronds rnd Utilitics
Teclephone lincs 1-1/2 mi,
Tronsmission lines 2 mi.,
Contingenecics
Engincecring ond overhend

Tota

Rights of Vey oncd Lend
- Loo -

Lend 1,400 =zc,
Buildings purchased 2 sets

Logol, overhead cnd genersl expense
Total

Qlu.
l“vcl

20—;&-
1t ¢

itel Cost

Grond Totanl

8 ni
0.6 mi

Luwnp 8um
H i

10%

« Lump sun
i "

10%

10%

5 25,000
1,000
50, 800
21,160
3,000

7L ;200
10,

300

500
25,000

IS Yegu YovYey
25,500

2,500
‘?“ D00

2. 800

18,500
2,500
“BT,000
I,.000

P ]

1 ~
Ly, 000
-7} i
5'1 ,;LOO

2% ,000

30,800
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(20) Fnightville No., L47.~ (a) General,- Xnightville Reservoir, on

the main stream of the Westfield River, a“t:ouf 275 miles above its junc-
tion with the Commecticut, is outlined on Plate No, 127, The dam site

is located just below the fxighvmy bridge, in the Village of Knightville,
Massachusetts, The reservoir extends up the main ~stream aboub six milcs,
and up the Little River one mile, The reservoir lies in the Towms of
Huntington and Worthington, in Hampshire County. The 16l square miles

of drainage area is mostly rolling high lond, deeply cut by streams, with
some cultivation on the plateaus and in the bobttomlands, As proposed,
the storage capacity will be equivalent to 115 inches of run~off from

the watorshed area above, or 39,300 scre-feet, ot the spillway crost
clovation, 596,0 m,s.l. A%t this clevation the rescrvolr will flood

860 acrcs of land; of which about half is clearcd and partially cultivated,
About 22 seots of buildings and a cometery of 160 graves are in the rcs-
ervoir area,

(b) Highways and roads.- About 2,5 miles of stabe highway (No. 112)

comnecting Huntington snd Worthington, snd about 3.5 milcs of dirt road
and onc bridge will be inundabed, It is esbimated that a total of five
miles of relocation will be neccessary, of which two miles will be new
roads and three miles improvements of cxisting roads, Onc ncw bridge
will be required, The tentative rclocaticns arc indicated on Plate
¥o, 127,

(¢) PRailrocds,- No railroads will be involved,

-z o s

(d4) Otacr punlic works.- About three milcs of telephone line will

require rclocation along the highwmy, the cost of which ig i1xmcluded in
the estimate for highwey relocatiom,

(0) Dam.- A general design of the dam, the area and capacity
curves, and the geologic features arc indicated in Plates Nos, 128 and

129,



(1) Geology.- Steeply inclined beds of schist outerop in the
river and throughout the right abubment area. On the left bank the
rock surface dips downward and passes under the left emd of the dam at
a depth of more than 30 feet below river level, or more than 170 feet
below the ground surface, The overburden consists of a rclatively

impervious mixture of sand, rock flour, gravel, and boulders,

(2) Availablc materials.- Borrow matorials arc similar to those
described above, being essentially mixtures of fine amd coarsc particles
and can bc sluiced dircetly from a borrow arca cestablished in the hill-
side on the left bank, Sand and gravel suitable for concretec aggrogate
occur in tho upper part of a low terrace fomation within 0,75 milc
upstroam, Rock fill for riprap and toe construction may be obtained
from the tunnel and spillway oxcavabicns, supplemented by boulders from

the hydraulic borrow area,

(3) Dam and appurtcnant works.~ A ground=-sluiced hydraulice=-£ill

dam is proposed, with a concrete spillwey on the right bank, The length
of the earth=fill section is 1,000 feet, top elevation at 611,0 mes.l.
The top will be about 10 foeet above the stream bed, allowing a froeboard
of five feet above the spillway-design flood, The outlet will consist of
o. tunnel in the right bvank,

(l4) Altornmate.- No alternatc plan is proposed,

(5) Embanlment.- The hydraulic=fill dam will be %0 feet wido at the
top. It will consist of an Impervious core, with shoulders cf sand,
gravel, and cobbles, The corc will be keyed to thevimpervious foundation
except where ledge is close to or at the surface, whorc a concrete koy
wall will be uscd to provent piping. The slopes in the carth section will
be a mihimum of 1 on 2—1/2 for the top 15 feet and 1 on 3 for the re-
mainder, Tho rock used for riprap and rock-filled toe will be obbained

fron rock excavated fram the spillway foundation, spillway channel, and
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outlet tumncl,

(6) Spillway.- The spillway, a solid-gravity concrctc overflow
scetion 1135 foct long, has a crest clevation of 596,0 m.s,l, Under a
10-foot surcharge, the spillway will take carc of the design flood of
48,900 c.fes., or 300 sccond=-fcet per squarce mile of the drainage arce,
The flood wotors passing over the spillvmy discharge inbo a rocky drow
and return to the river 40O fecet below the toe of the dam. The spillwmy
wolr is jolned to the carth dem by o short scebion of nonw-overflow
gravity dam,

(7) Outlet.= Tho roscrvoir outlet will consist of a tumnel having
an arca of 216 squarc fect, excavatod through ledge rock on the right
bank, The outlet will provido for streameconbtrol during comstruction
of the cmbankmant, and for rescrvolr-control later, Trash racks are
provided at the intakeo, and a stillingbasin at the lowor end of the
outlet, Control is accomplishod by gates operated from a tower located
at the upper cnd of the tumel., The total capacity of the outlet under
maximum onorating head (spillway crest clevetion) will be 13,600 c.f.s.

(8) Plan of construction.~ It is proposcd first to construct tho

tunnel as a mecans of diverting the river flow, Excavated rock will be
uscd as cofferdams, and will form a part of the pemanent struecture,
Sluicing will commence and continuc to spillwmy eclevation, - The remainder
of the dam will he constructod by rolled-fill nethod, The spillway ond
tower will be built simultancously with the uppor portions of the carth
dam, Thoe tine estimated for comstruction is 16 months, or two construce
tion seasocuns,

(9) Consorvation storage.- Not feasible, Potontial power bonefits

arc low and do not warrant additional construction costs for that purposc.
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KNIGHTVILLE -

§0e L7

COST ESTIMNATE

+ems . . Tni .

Iéz?' Them : Quentity : E;l: : Amount | Total

1. Construction
Clearing 300 ac. Lunp Sum  $ 25,000
Streem control " T 15,000
Exonveti v} 60,000 c.y 0.0 21,000
Bxcavation, rock 14,500 c.y 2.50 3%,%50
Excavation, tunnel 7,700 c.v 10,00 77,000
Tmberlment, hydraulic- 1,002,000 c.y 0.40 hoo,aoo
Riprap (hand-pleced ) 11,000 c.y %.00 2% ,000
Sodding Iy ac. 250,00 260
Concrete, plain 12,800 c.y 10.00 128,000
Concrete, reinforced 6,800 c.y 12 .00 81,600
Reinforcing steel 630,000 1bs 0,06 L0, 800
Service bridge Lunp Sum 20,000
Gates snd machinery " i 8,000
Gate house and miscellanecus 1 i 15,000
Contingencies 20% 197,190

2.

59

Brngineering and overhead
Totel

Relocetion of Railroads and

Utilities

Rights of Way

and Land

Highwes

Lend
Fuildings purchased
Cemetery relocation

Lezal, overheed and gener

Total

Zelocation

1,800 ac
22 sets

60 greve

L ex¥pense

20~Ft, tarvia state 540 mi.
Contingencies
Engineering eand cverhead
Total
5-
6. Total Annual Cost
-1

S

(@)
]

1,186,000
173,000

-

.y
S TENG]
2 O
O O

NORWY
e eNe'
S &

(@]
[

fi
2} &

-

i
|
!
!

£
NS
-
.
e

'y

%1,36l,000

None

101,000

h? ,000
1,940,000

12,300




ALITERNATE RESERVOILRS

(21) Gale Rivor = No. 26e= (a) Geneml,- The Gale River Rescr=

voir, on the Golc River, about 2,8 miles above its conflucnce with the
Armonocosue River, is outlined on Plate Wo, 70, The dam sitc is located
about three milecs northwost of Franconia, Now Hompshire, and thc roscr-
voir coxtonds upstreom about threoe milos, all in the Town of Franc onia,
in Grafton County, The 86 squarc miles of drainage arca is mostly hilly
to mowmtainous forcst lands, As proposcd, the storage capacity will
providc for 2,9 inchcs of run~off from the wabershed above, or 13,1400
acre=feet from crpty roservoir to spillwny crcst, The flooded aréa at
the spillway crest clevation, 912,0 m,s.l., will be 170 acres, classified
as follows: |

(1) Agricultural lond ¢esee 100 ocres, mostly of good quality,

(2) Pasturcland sesessessss Included in (1) above.

(3) wWooded land eeeesssssss 70 ocres, partially cut ovor,

(L) Tovms, OtCe sovsssseses 30 sobs of buildings locatoed
within the rescrvair,

(b) Highways and roads.- About 2-1/l miles of ll=foot gravel

roaod and 1-1/2 miles of bituminocus macadam will be flooded, A tentative
rclocation is shown on roservoir map, Platc No, 70.

(¢) Railroads.- No railromds arc involved,

(d) Other public works.~ Threc miles of tclephone end tole-
groph lines will be vrelocatod.
(¢) Dom.= The genoral dosign of the dam, the arca and copa=
city curves, and geological features are irdicated on Plates Wos, 71
and 72,
(1) Goology.= Gronite occurs on the left bank ond in

the river bed, On the right bank the rock surfacc dips stceply bencath
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relatively impervious glacial deposits camposcd of sand, rock flour,
and gravel., An carth rolled-fill cabonlmont is proposcd with the spill-
way and tunnel comduit located in rock on the left bank,

(2) Aveilable materisls.- Matorials for the impervious

scction, consisting chiefly of sand ond rock flour, are available up=-
strcem within 0,5 nile. Sand and gravel suitable for use as pervious
ombenlment ond for conerete aggregate may be obtained upstream on the
right bank within 0,5 mile. Rock from spillway and condult excavations
noy be utilized for riprap and embanlment construction,

(3) Dom and appurtenant works.~ A rock-fill dam across

the main channel, with a side-chennol spillway on the left bank and a
low earth=-fill dike on tho far right bank arc proposed, The total
lcngth of dam is 630 feet ond tho dike 960 fect, The top clovation
is 927,0 m,s.l., or about 92 feet above the stroam bed, This will
allow for a frecboard of five fost above the maxinmum flow line,

(L) Altornate.,~ ¥o alternatc plan is proposcd.

(5) Embanlkment.- The rock-fill embenlment will be 25
fect wide on top, with side slopes of 1 on 3, The back, or dowmstrean
section, will consist of coarsc rock, Agoinst the immer facc will be
a filter seetion of graded material, varying from coarsc gravcl to fine
sendy ond finally an imperﬁous sccbion, The upstream slope will be
poved with riprap. Iittle ground preparation will be needed other than
clearing of all vegetablc material. Moterials will be utilized fron
the excavation and adjocent borrow pits, The coarsc rock fill vwill pro=-
vide ample drainage, Tho carth-fill dike vAll be 25 fect wide on top.
It will consist of an inpervious core from top to bottom, with side
slopes of 1 on 1-1/2. The core will be backed by a porvious scetion on
both up and dowmstrean faces. The oubsidé. slopc of cach will be 1 on

3, the upstream slope will be paved with riprap, cnd tho outer layor of
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the dowmstream scetion will be built of heavy stone,

(6) Spillwny.~ A 290=foot side channel spillway will
be constructed in the lodge rock on the left bonk, It will discharge
flood wator into an open concrete-lined chamnel, which will carry it
around the end of the dam and reburn it to the river below, With the
pernanent crost at clevation 912,0 mes.l., the discharge capacity under
a 10,0-~foot surcharge, thc maximm flood, will be 38,000 sccomd=-fcot,
or the cquivalent of L0 sccond-feet por square nile for the watershed
above, Five~foot frocboard is provided above the 10,0=foot surcharge,
No control will be provided. The quality of roek and the distance
dovmstream from the dom at which the spillway discharge roturns to
the river are believed adequate to prevent any damage to the dan,

(7) Outlet.= A concrete-lined tumel 530 feet long, lo-
cated in the left bank, and having a cross-sectional area of Ui square
feet, will provide for stream-control during comstruction and for reser-
volr~control later., No gates are provided, the reservoir acting as a
retarding basin, Under the operating head, spillway-crest clevation,
the outlet capacity will be 6,800 second-feet, A reinforced concrete
stilling basin is provided at the discharge end to prevent scowr, Trash
racks will be provided to prevent clogging of the conduit,

(8) Plan of construction.,- It is propo'sed first to

construct the outlet and stilling basin for strcam~control, preparc the
ground for embankment, and then the spillvmy will be excavatoed

and lined, using the spoil in the cmbankment, The upstreoam side of
the embankment will be riprapped as the fill progresses, The +timc cs-
timated for construction is ninc months, or onc construstion scason,

(9) Conservation storage.- Not feasible, Additional

storage carmot be provided without flooding the Village of Fronconia,
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GALE RIVER - N0, 26

COST ESTIMNATE

Ttems : + Unit :
o, Itom + Quantity ¢« Cost : Amount : Total
1, Construction
Clearing 50 ac, Lump Sum § 1,500
Stroam control o 5,000
Excavationg carth 23,L00 oy $0.140 9,360
" s rock 142,000 cy 2,00 28L,000
" , tumncl 2,900 cy 10,00 29,000
Backfill at structurcs 55300 cy 0,60 3,180
Embanknent rock-fill 313,000 cy 0,L0 125,200
Conercte, plain 6,000 cy 10,00 60,000
Concrcte, rcinforced L,500 cy 12,00 51,000
Reinforeing stcol 450,000 1bs. 0,06 27,000
Miscecllancous Lump Sunm 2,500
603,70
Contingeneics 20% 120,260
721,000
Engincering and overhead 15% 109,000
Total T $ 833,000
2., Relocation of Railroads and Utilities
Tclephone and transmission lines % mi, Lump Sum 2,000
Contingencies 10% 200
‘ 7,200
Enginccring and overhead 10% 200
Total D 2,100
3. Rights of Way and Land
Land 500 ac, Lump Sum 22,000
Buildings purchascd 30 sets " M 90,000
~112,000
Logal, ovorhcad, and goncral oxponsc 20% 22,000
Total T "1345000
L, Highwoy Rolocation
18-ft, Bit. HMoc, statc highway 1,5 mi, Lump Sum 67,500
1=ft, grovel road 2.25mi, M 61,250
128,750
Contingcnoiocs 10% 12,850
~IT650
Engincering and overhcad 10% 14,200
Tobal 155,800
5. Grand Total Copital Cost $1,125,200
6, Tobal Annual Cost 61,000
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(22) Bath - Wo, 9.~ (a) Gonoral/~ Tho Bath Roscrvoir is lo-

cated on the Ammonoosuc River, aboubt 3.1 milcs above its cafluenco with
the Conncebicut and is outlined on Plate No, 132, The dom site is lo=
catod about two miles southwest of the Villoge of Bath, Now Hampshirc,
and the rescrvoir oxtends upstream about tenm miles in the Towns of Bath,
Landaff, and Iisbon, Grafton County, New Hampshire. The 797 squarc
miles of drainage area is hilly to mountainous, mostly forested. As
designed, the capacity is 6.0 inches of run-off from the watorshed above,
or 127,000 acro~fect, Tho flooded arca of 2,500 acres at spillwoy-
crest eclevation, 600 m,s.l., is classified as follows:

(1) Agricultural land eeees 2,100 acros of good quality,

(2) Pasturcland eessessesee Included in (1) above,

(3) Wooded 1ond eeesecsesss LOO acros,

(1) Towns, ctCe esnessceses The Towns of Lisbon and Bath,
which include 270 scets of
buildings and two ccmeteries
of 64000 graves,

(b) Highwoys snd roods.= About 1,6 miles of 18=foct bitu-

minous-bound macadom state highway, 9.6 milcs of 18-foot concrete
state highwoy, and 11,9 miles of 16=foot gravel ond bituminous macadam
towm roads will require rclocation.

(¢) Railroads.,- A single=~track branch line of the Boston
and Maine Railroad will be rclocated,

(d) Othor public works.~ Twoenty=scven niles of tclephone

and telegraph lines and two miles of transmission linc will be rclocated,
(c) Dom,= The goneral design of the dam, the arca and copa-
city curves, ond the geologlcal features are indicated on Platc Noe 133,
(1) Goology.=- Rock occurs throughout the right abutmont

and in the river bottom, Om the left side rock cxtends to a height of

about 60 fect above river level, from which point the rock surface dips
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beneath a torrace formation consisting of rclatively impervious sand over=
laid by pervious sond and gravel. An cmbanknment of carth placed hydrau-
lically is proposcd, with a tumnel conduit and spillway constructed on
the right side in stoeply inclined beds of schist,

(2) Avoilablc motoerials.- Deposits of sand, gravel

and roek flour arc available on the left bank within 0,5 mile for hy-
dravlic construction, Similar matcrials, aftcor washing and screcning,
moy be utilized for conercto aggregate. Excavations reguired for the
spillvay ond conduit will producc rock-£ill matericls for the outer per=
vious shell, riprap and toe construction,

(3) Dom and appurbenamt works,- A hydroulic-fill dam,

with a side-chammcl spillwey on the right bank, is proposed, - The total
longth is 950 fect, The top clovation is 617,0 mes.l., or sbout 160
foot above the strean bed, This will allow a frechoord of five fceet
above maximun flow line,

(i) Alternatec.~ No alternmatc plan is proposod,

(5) Embwmlmont.= The carthefill crbenlmoent will be
30 feet wide on top. It will consist of an impervious corc from top
to bottom, with side slopes of 1 on 1/2, keoyed into the ground with o
cut=off scction along the axis of the cmbanlment, The core will be
bocked by 2 pervious scction on both up and domsbream faces, Tho up-
streen slope will be po_vé-:l with riprap, and the ocuter layer of the
dovmstroan section will be built of heavy stone, with a rock-filled
tronch along the toe to provide for drainage, The oubside slopes will
be a ninimm of 1 on 3 up to 15 feet from the top of the dam., Fronm
there to the top the slopes will be 1 on 2-1/2 as a ninimw, Little
ground preparation will be nceded other thaon the clearing of all voege=

toblo material, Moterials will be wbilized from the excavation and ad-
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jacent borrow pits.

(6) Spillwey.- A L00-foot side-channel spilliray will

be constructed in the ledze rock orn the right bank. It will dischsrge

flood weter into en open concrcte-lined chammel, which will carry it

.

around the ond of the dam ond return it to the river below the dan.

the permanent crest et clevatlon 600 m.s,l the dilscharge capaclt
o 12.0-fookt surcharge, the mevimum flood, will be 50,300 scecond-Toot,

or the cquivalent of 127 sccond=-feet por squarc mile for the wabershed
ahove. PFive-foot frecbosrd is provided abeve tho 12.0=foot surchargc.

¥o control will be provided. The quelity of the rocl end the distonce

dovrstream from the dam &
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river erc believcd adcquate to provent eny domo

(7) Outlet.- £ corcrote-lincd tumel, 870 foct long,

%200 squerc fect, will provide for stremm-contrel du ring the censtruction
-

A '

of the exbankment ond for reservoir-control later. Yo gatos ore pro=-

vided, the reservoir coting as & retarding basin. Under the opereting
heod, spillwey-crest clevation, the outlct copaeity will be 2,000 sccond-

vogin is provided ot the discharge
)

foot. & rcinforced concrcte stiliing

ond to prevont scour. Trash recks will be providoed to provent clogging
of the concdulte.
(8) Plon of comstruction.- It 1s proposcd o construet,

Pirst, the outlet and stilling bosin for shtreoom-control, prepore the

zrownd T

lined, using the an in the cobsnkmont. The upstream side of the em-
benlcncnt will he ripropped o8 the ill progresses. The time estimotced
Por constructiorn is 16 months, or two construetisn scasons.

(9) Comsorvotion storogc.- HNot feasiblc. Fhysicel limi-
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tations of the site and ot the Town of Lisbon moko cdditionnl stortge
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BATH - NO. 69

COST ESTIMATE

Ttem: s Unit s
No. T+eon s Quantity Cost :« Amoumt ¢ Total
1, Construction
Cloaring 200 ac. Lump Sum $ 16,000
Strecan control von 20,000
Excavation, earth 311,500 cy 8o Lo 13,800
Excavation, rock 159,800 cy 2400 318,000
Excavation, tumnecl 9,800 cy 10,00 98,000
Bribontmont, hydroulic-fill 1,144,000 cy 04110 L57 4600
Riprap 20,000 cy 1.50 30,000
Concrete, plain 15,800 cy 10.3G0 158,000
Concrcte, reinforced 10,800 cy 12,00 129,600
Reinforecing steol 1,620,000 1bs, 0,06 97,200
Miscellancous Lunp Sun 20,000
Contingencies 20% 271,800
~T;%%0,000
Enginecring and overhead 15% 2hly, 000
Total 81,871,000
2. Relocation of Railroads and Ttilitics
Sinzlo-track branch railroad 0.3 mi., Lump Sum 2,600,000
Tclephone lincs 27 ni, "o 27,000
Troansmission lines 2 ni, meooon 11,000
~5,5%1,000
Contingencics 10% - 263,000
570,000
Enginecring and overhead 10% 289,000
Tobal T 3,183,000
%3, Rights of Vay end Land
Land 2,900 ac, Lump Sum 210,000
Buildings purchased 270 sets roon 1,958,000
Woter rights e 60,000
Cemctery relocation 6,000 graves woon 180,000
2,108,000
Legal, overhead and goneral cxpense 20% 182,000
Total 2,890,000
li, Highway Relocation
T0-Toot Bit. Wac. state highway 1.6 mi, Lump Suwn 110,000
18-foot concrote state highway 9,6 ni, woon 706,000
Local road, gravel and Bit, Mac. L9 mi, v 132,500
: 8,500
Contingencics 10% 9,800
~1,00%,300
Engincering and overhead 10% 10l,700
Total 1,148,000
5. Grand Total Capital Cost $9,095,000
6, Total Annual Cost 4 518,500
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(23) Centerville = No, 70.- (a) Goneral,- The resorvoir is

locatod on the main stroam of the White River, Vemont, six miles above
its junction with the Connecticut River, as outlined on Plate No. 13k,
The dam sitc is located about two miles above the Village of Centerville,
Ths reservoir extends upstream about 17-1/? miles on the White River,
%-1/l; miles up First Branch, 2-1/l nilos wp Second Branch, and lies in
the Towns of Hartford, Sharon, and Royalton, all in Windscor County.
The 692 sgquarc miles of drainage areca includes a varicty of topographic
festures, but is mostly wooded mountains, As designed, the storage
capacity will be cquivalent to L;,2 inches of run-off from the watcrshed,
or 155,000 scro-fect ot spillway-crest clevation, 508 m.s.l. At this
elovation the flooded area will beo 3,300 acros, classifiod as follows:
(1) Agriculturml land seees 2000 ccres of comsiderable
velue ineluding 32 scts of
buildings,
(2) Pasburclond seeeseseses (00 acres,
(%) Wooded 1ond ceesseeeess O00 acCros,
(L) Towns, ctC. wesssssease TOWns of West Hartford and Sharon
will be inundated ineluding 138
scts of bulldings and a cemetery

of 800 graves,

(b) Highways ond roads.~ The reservolr will inundate 15.4

niles of Pirst-class highway and 8,0 miles of gravel roods, It will be
necessary to relocatc o now first-class highway on the left bank, 19.6
milcs in length, and 5,3 miles of gravel road on the right bank, The
tontative rolocations arc indicatod on Plote Wo, 17k,

(¢) Railroads.= 4 considoroble portion of the total cost of
this projeet will be raoilroad rclocation, The singlo-track linc of the
Contral Vermont Railroad, an importent link in the system, runs through
the valley, and 14,2 miles of linc is in the reservoir. In relocating

the railroad, *the right bank was sslected as being the most advantageous.
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Tho now line, located on the right bank, will have a total longth of

16 milcs,

(d) Other public works.,- Thero arc about Lo niles of telo=

phone and power lincs in ‘the reservoir arca which will require relocation,
(3) Dam.- The goneral design of the dam, the arca and capa=

city curves, and tho goological foatures are indiceted on Plate No, 135,

(1) Geology.- Subsurfacc investigations have not been

nodo ot this site. Howover, the surface geological featurcs indicate

Pavorable conditions for construction of tho proposed structurcs, Schist

occurs on the left bank from river level to heights woll above the bop

of dom., Rock on the right bank lics at an undeternined depth be-

neath a glacial torraco made up chicfly of sund and gravel,

(2) Available matorisls.- Ssnd and grovel, sultable for

concrote aggregate, arc available on both banks within 0,5 milo, Earth
nmaterials, both for pervious and impervious cmbartmont constructi on,
may be cbtained on the right bank within 0,25 mile, Rock cxcavations in

tho left abutment area will furnish rock fill for riprap end drainoge

bl

to

@]

consbruction,

(3) Dan omd appurtomant works.= A conc rebo=and-carth

dar: 1s provosed, having a tobal length of 1,420 feet, The top clovation
of the carth secction will be at Elevation 529 1, Sel.y ond tho top of the
concrete nonoverflow scetion at Elevation 5211, The maxirmm height of
tho carth scetion will bo 60 foet, and that of the concrete scetion 175
foet, The spillway will be a comerste overflow soctimm located over
tho oxisting rivor bed, ond the cutlets will be a battery of conduits
pessing through the base of the spillway section,

(L) Alternate.- There is an altermate donm site located
-1/l milos dowmstream, referrcd to as Hartford, No. 67, having less

capacity and norc oxpensive railroad relocation,
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(5) Ebanlmoent.- On the right bank is a flab terrace

o

~#ore it hos been found ceononiical to use an carth scetion, It vwill

9

ho o rolled-fill structurc 20 feot widc at the top, The inmpervious
corc rill be covercd by shoulders of pervious material having outside

£ 1 on 2-1/2 on the top 15 foot and 1 on 3 for the rzwninder,

The upstroan foce will be protectoed by rinrop, and the damstroom toe
nrovided vith o roelr toc for drainoge DUrPesScs,
3

id=gravity concrete

overflowr 2 %10 feot long, has o crost clovetim of 508,0 me8.,1, Undor

a l6=foot surcharge the spillway will toke core of the dosimn flood of
754200 cofas., or 199 socond=foet por squarc :ilc of drainagc arca,
Considering the quontity of wotor to bu dischorged over the spillwey
i the geologsieal foaturcs at the site, it vms found that the combina-
of o longth of 310 foot with o surcharge of 16 foet was nost
ccononical, The length of the spillvay is bub slightly sreator thoy
the wwidth of the river, so that the dischar;c is returncd direcctly to
the river bed below the dan,

(7) Outlots.- The rescrvoir cutlots will consist of

1

cight conduits passing throush the spillwey scebion at an clovation

_u

,

which will pornit proper functioning of the doflcoctors, tho purposc of

wihich is to dissipate the ono Two of the cight con~

duits will be automatics no gates ond will cis-

s

charge at all tinos, The ronaining will be provided with 5,67-foot

9]

by 1G.0=Toot patos, hydraulieally coporated, The tobtal capacity of the
outlets undor maxirmm operating head (spillymy-crest olevatiom) will
bo 35,100 cef, s,

(8) Dikes.~ To provent imumdaticn of the Villages of

Rryalton cnd Scuth Royaltony about 13 niles upstrean from the dan, low
ilkes will Te constructed, having longths o 5/[; nile ond one mile,
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rospoctively, The top clevabtion 513 mes.ls will have o width o
ten footy cnd the slopes 1 on 2-1/2 on tho rosorvoir side and 1 on 2
on the land side, & small brock will be diverbed through o citch 500
foct long ot South Royslton, and provision will be made at bo th village
for drainage and sovmge disposal at all times,

(9) Plan of construction.- It 1s proposcd to construct

tho dmam in two construction scasons, To closc the rivery o scction of
the derm is constructod within crib coffordans to on dovation cbove ninor
flen's, oxtonding abeut two-thirds across the rivery then the rensindoer
of the river is coffordarmed off, diverting the flow through the con-
structod conduits, about half of the corth scebion will be b uilt fron
carth oxcavated fron the risht bonk vhoere the concrete nonoverflow sce=
tion is to bc built., As this concrcte scetion gocs wp the backfill

will bo nlecod, The dikes at Royalton and South Royalton nay be built

vhen tho -wnin dan is complote. < portion of the carth oxcavotion at

the 4am sitc nay be used to advantogce in the roilroad rolceeetion,

1 o Ll

(10) Consorvation storcge.- Mot justified, The addition-

0l cost of rights-of-mmy and rclocation involved mokos further cxtens icn

prohibitive,

o

3

[e]
Nt

(Table on folloving

-
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Tton: : : Unit
Ho. s Tton + Quenbity : Cost. s Anount Total
1., Construction
Cloaring 500 ac. Lup Sun & 40,000
Stroom control nen 25,000
Excavotion, corth 260,000 cy  $0.L0 10Ly, 000
Bxeavation, rock 15,000 cy 2430 7)., 500
Erbantment, rolled ocarth 826,000 oy 0.L5 271,700
Riprap 16,700 cy 1,50 25,050
Sodding 20 ac, 2L0400 L,8c0
Concrcte, plain 228,300 oy 9,00 2,052,000
Concrote, roinforced 1,800 ey 12,00 21,600
Reinforeing stocl 220,000 1lbs, 0,06 13,200
Goates cnd machinory Lunp Sun 2014000
Gote housc and nisccllancous oo 25,00
2,917,850
Contingencics 20% 58%,150
3501, 000
Engincoring and overhead 15% 525,000
Total Ay, 026,000
2, Rclocation of Railrecads ond Utllitics
Sinilo-track foin lino railrond 16 mi, Lup Sun 2,1160,000
Tolephone and transmission lines moon 20,000
: 2,180,.00
Contingeneics 0% 2L8,ac0
~2,728,000
Engincering and overhead 10% 273,000
Total T 3;001,000
3, Rights of Woy and Land
Land 3,850 ac. Luip Sunm 2005000
Buildings purchascd 170 scts " " 180,200
Coretbery rolocation 8L¢ graves " 0" 25,030
Wator rights o 205,000
—755,000
Logal overhead and goneral OXpeisc 20% 145, 000 .
Total T 870, 000
Ly, Highwoay Relocation
IB<Foot ik, Wae, stabe highway 19,6 mi, Lunp Suwm 1,321,000
1-foot gravel town roeads 5.% mi. L 185,500
1,506,500
Contingeneics 10% 150,500
1,857,000
Engincering and overhcad 10% 166,000
Total 1,827,400
De 89,720,400

Grand Tobal Capital Cost

Total Annual Cost

8 5hLo,s300
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(2l;) west Cenaan - No, bbo- (o) General.- TWest Canaan Reser-

voir, on the Hascoma River, New Hampshire, about 19.5 miles above its
junction with the Comnecticut River, is outlined on Plate No, 130, The
dom site is about 1-1/2 miles cast of West Conaam, New Hompshire, and
the roscrvoir cxbtonds upstream on the Mascoma River, about ly miles, %o
tho low toilwator of the oxisting dom (R. S. Roby) just below Conaon
Centor, and up tho I;;dian River obout 2-1/2 milos bto the lowor limits of
the Villago of Camoon, oll in tho Tom of Canson, in the County of Graf-
ton, Tho drainage arca of 80 squarc milcs is hilly to mountoinous farm
1and ond woodse The flood-storage capacity, &8 proposcd, will provide
for about 6 inchos of run=off from the drainage arca above, or about
25,700 acro=foot from cmpty rescrvolir to spillway~crost. Thc flooded
aroa ot spillmay-crost, 893.0 m.s;l., will bo about 1,370 acrss; about
550 acres is thickly wooded; about 370 acrcs is swomp land covered with
low brush, and about L50 acros is low hay lond,

(b) Highways ond roads.~ State Highway No. Iy will nccd ro=-
¥

location, It is proposcd to locato it to the south of the rescrvoir, tho
new locotion being about Li,6 milos. Tho construction will involve o
groat doal of sido-hill groding in hoavy bouldors; the pavement will

bo bituminous macadam.

(¢) Railroods.- About L.7 miles of single-track main linc of
tho Boston and Moine Reilroad will nced relocatim, T is proposcd to
locato the railroad along the south rim of the roscrvolr, In order to
kecop the grode within o maximum caapensated grade of 0.7 por cent, it
will be nccessary to start the rolocation back at the Enficld-Canaon
Tovm Linc, thoncc bearing off to the southecast, and thoncc back along the
rescrvoir, The linc will bevabout 1,000 foot longor, but the final
grede as o vhole will be bottor then the oxisting grade botwoon Enficld

and Conocn,
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(4) Other public works.~ about L6 milos of telephone line

and o like distanee of cleetric power distribution pole linc will ro=
gquirc rclocation, It is proposcd to locato them along the neow highvey,
(c) Dom.~ A gonoral design of tho dam ond the arca and capas

city curvss arc indicated on Plate No; 131,
(1) Goology.- Little is definitely knowm of the subsur-

facc conditions, Tho river has cut deeply into glaclal deposits, and

the locotion of the rock floor is umcertain, The overburden is composed

cssentially of o mixturc of sand, grevel, end rock flour, Numcrous large

boulders arc aceumulated in tho stream bod, on the valley slopes and

in tho higher ground on cither side.

(2) Availablo mitorianls.s Conercte aggregates may bo

obtained upstream within 0.5 mile. Serconing ond washing of tho sand
and grovel deposits is dosirablo. Crushed cobbles and boulders will

furnish o supplomentary supply of coarse aggregoato.

(5) Dam and appurtonant workse= A concrcte, gravity=-
type dem, is proposcd, 610 foot long, oxtonding aeross tho ontire valloy,
Tt will consist of an overflow scction 270 foct long on the loft, vith
a gatc scction 2y feet long to the right of the spillwoy, and the ro=-
moindor non-overflow scetion. The top of the non-overflow scetion will
be ot clovation 901.,0 m.Seley or 53 foobt cbove the strenm beod,

(L,) Altornotec.- No albternote is proposcd,

(5) Embonkment.- WNo cmbankmont is proposcd in comceticn
with the dam,

(6) Spillwny.- An open concrcte ovorflow soctian, 270
foot long, with a crest at 893.0 mesels, will bo provided across the
present chamnel and cxtonded on to the loft bank, The left end will be

koyod into the rock with 2 short non~ovorflow sccebion cbout 55 feot long.

- 115 -
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Tith o surcharge of 8 foot to tho top of the non~overflow dom, the di s
charge cepacity of the spillway will be about 22,000 c.f.S., or the
equivalent of about &75 second~-feet per sguare mile of drainage area
controlled, The stilling effect resulting from a well=filled cheannel
below, cnd the stability offered to the natural stream bed by the mat of
heavy boulders, will prevent any dmmoge from the use of the spillway.
(7) Outlet.~ A mass-concrobe gate scction 2l feet long
will be provided at the right end of the overflow scetionsg the gate
house to be locatoed below the axis of the dem, with operating floor abt
Elovation 870 me.s.l. An approach-and-cxit chonnel 30 feet wide will
bo excavated, the sides ond the bottom to Dbe lined with comercte, The
gates, two 6 x B-foot gates, with rescrvolr lovel at spillway-crost, will
discharge about 3,600 sccond-fect,

(8) Plan of comstruction.- Boforo construction can

prococd at the dam site, it will be ncccossary to rclocate the reilroad
ond highway, vhich will roquirc about ono working season, To start tho
dom construction, the gate scction will be built, the novw channcl medo,
and getos installed, The streom will then be divorted through the

gote scction and the spillway built; end, finally, the non-overflow
scetion will be comploted, The wholo job of railroad and highwy rclo-
cation, togothor with the dam construction, is cstimted to requirc

about 20 months, or two comstruction scasoms,

(2) Conscrvation storage .~ Conscrvetion storage for

power to the oxtent of about five inchcs of run~off or 21,300 acre-fcot,

in addition to the storage for flood conmtrol is justificd, and can be

ct

obtoined at on additional cost of $2Lli,000 or o total cost for the do-

volopment of $2,020,000,



WEST CANAAN - N0, 66

COST ESTIMATE

Ttom: : ¢ Unit
Mo, Item : Quontity ¢ Cost Amount Total
1., Construction
T Cloaring Lump Sum $ 1,900
Streoam control meon 6,000
Excavation, ocarth “15,4h00.8y 80,40 5,360
Excevation, rock 9,500 oy 3,00 28,500
Conerete, plain 13,000 cy 10,00  1%0,000
Conercte, roinforced 3,900 cy 12,00 146,800
Roinforeing steel 600,000 1bs, 0,06 36,000
Gobes and machinery Lump Sua 30,000
Gote housc and misecllancous "ot 15,000
297,580
Contingonciocs 20% 59,140
3577 5 000
Engincoring and overhood 15% 511,000
Total =T $ Ll11,000

2e

e

Rolocation of Railroads ond Utilitiii
Singlo-track branen roilroad L7
9.2

mi, Lump Sum 820,000
1"

Telephone and transmission lines mi, " 55000
~B35,000

Contingenciocs 10% 83,000
908,000

Engincering and ovorhcad 10% 91,000
Total )

Rights of Way ond Land

Tond 1,400 ac, Lump Sum 35,000
Buildings purchascd 16 sebs " " 15,000
Woter rights e 5,000
~55,000

Togal, overhcad, and general oxpensc 20% 17,000

Total

Highway rclocation
20~-ft, Bit, gravcel stobo highway

L6 mi, Luap Sun 218,500

Contingoncics 10% 21,500
2L, 000
Engincering ond overhoad 10% 24,000

Total

Grand Total Capital Cost

Total Annual Cost

102,000

., 2Eh,000

81,776,000

% 10l,800
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(25) lMascoms Lakc ~ No, 72,- (a) General,- Mascoma Lake Reser-

voir on the Mascoma River, New Hampshire, about 10,2 miles above its
junction with the Comnecticub River, is outlined on Plate No, 134, The
dem site is located about 2 miles west of Enfield, New Hampshire, and
the reservoir includes Mascoma Loke extending up the Mascoma River 2-1/2
miles and up the Knox River a like distance. The dem sitec and the lower
3/li mile of the reservoir lies in the Tovm of Lebanon, the reminder

of the reservoir in the Town of Enfield, all in the County of Grefton,
The drainage area of 153 square miles is hilly farmland for the most
part, embracing several villages. 4s proposcd, the flood storage capa-
city will provide for about 2.1Ainches of run=-off from the gross drain-
age arca above, or about 17,000 acro~foot as a surcharge upon 11,400
scre=foet of power storagc. The flooded arce to the spillway crest,
759,0 MeS.1l., Will be about 1,620 acres, about 1,100 of which represents
the oxisting Me.scomn Lake surfacc. The 220 acros beyond the oxisting
Jeko outlinc consists mostly of beachos for a part of which only 1 owage
rights will be procurcd; about 30 acres will require purchasoc, including
15 scts of buildings, About 60 summcr cobbages and 10 boat houses will

noed raising on their foundation, by vorlous amounts ranging from 2 to

(b) Highweys and rosds.~ No highways will nced rclocatl ang

but scveral small culverts ot the upper cnd of the lake will nocd to

be raiscd. A now bridge across the Mascoma River, on tho Shakor high=
way out of Enficld will be requi rod, also =z now bridge across the lake,
This Shaker highwey will nced to be detourod during oxtreme flood stogos
wing to the flooding of the roilroad undcrpass,

(¢) Railroads,- About le? milos of main linc troack end ono

milc of siding of the Boston and Maine reailrcad will bc raiscd aboub
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(d) Other public works,- Wonc other involvod,

(c) vggg.— A genoral dosign of the dam ond tho arca copacity

curves arc indicated on Plate No. 157,

(1) Goology.- Detailed information ast o subsurfoce
conditions is lacking, The rock surfacc underlics a glacial overburden
of uncortoin thicknoss., An ostimatc has been prepared based largely
upon cxplorations by means of soundings and augoer borings, vhich indicatcd
ovidonco of rock on the loft bank noar the stream, The right bank is
composed of a mixturc of sond, gravel and rock flour, togcther with

boulders,

(2) Availablc matorials.~ Sond and grovel deposits aroe

available within 0.5 miles, for uso as concrete aggrogatc. Sereening
and vmshing arc desirablec. Enbanlment metorials cansisting of sand,
gravol and rock flour may be obtained on the right bank within 0,5 milc,

(3) Dom ond appurtonant works,- A concrote gravity-

type nén-OVOrflow scction is proposcd for the left abutmont, a concrote
overflowr and gatc scction across tho main chmmnel, and a rolled=carth
£i11 on tho right bank, The total longth of dam is 920 foot, 5L0 fect
being corth £ill with a top elevation of 776,0 mes.1l,, LO foot above

the stroam bed, The carth £i11 will bo opon at the railrcad, The opon=
ing is supported by rotaining walls provided with grooves to rcecive
stop logs in casc of oxtrome flood., Comsidoring a surchorge of 12 fcoct
on the spillway crest, the non=overflow conercte soctlon will provide
for no frechomrd, the carth £ill will provide for o 5=foot frecboard
above the surcharge,

(h) Alternote.~ Ho altocrnate plan is proposcd.

Ve

(5

me&nkmcﬂib— The rolled=carth f1i11 will be mado

20 foot wide on top, It will comsist of en dmporvious corc from top to
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bottom, keyed into the ground with 2a cub=off scctlon about 5 fect deeop
along the axis of filly sidc slopes of the corc will bo 1 on 1-1/2,

Tho corc will bo becked by a scetion of pervious material on both the
uostroom and downstream faccs, the outside slopcs to be 1 on 2-1/2; the
upstream slopo will be paved with riprap, The loft cnd of the ocarth
£i11 will abut concrote rotaining walls ot the gote housc scetion,
Matorials for the carth £i1l will be obtained from borrow ncar the
sitc, tho spoil from thc spillwoy and chamaol oxcavotion to be utilized

as adapteble,

3

ravity-type conercte overflow

G

(6) Spillway.- An open ¢
spillway sccbion, 170 fect long, will be bullt on the rock ledge in the
main channcl ond oxtonding into the loft bank, The left ond will be
keyed into the slopc with o short mnon=overflow soction of concroto.
With o pormenont crost at Elovation 759.0 m.s.l., the discharge capo-
city undor o 12-foot surchargo will bo about 28,000 c.f.8., or the

aquivalont of 18l; sccond-foct por squarc mile from the drainage arca

(7) Outlot.~ 4 mass-concrcte gobe scetion 50 fect long
7411 be provided at the right end of the spillway. The oxisting stream
bed will be excavated to allow or ultimote draw down of tho Mascome Loke

o Elovotion 737.0 mes.l. Tho gate sill ill bo made Elovation 737.0

ct

nd o 50-foot wide froe inlet channcl to tho gate scetion will boe dredged
back to the 735.0 conbour of the lake, On the dowmstroam sidc of tho
gote scetion, the low water chamncl will be drodzed for a distomcc of
scveral hundred foct to provide frec discharge at low stages, Tho capoa=
city of the L - 6 x 8-foot gates is about 4 timos as much as would be
noeded for flocd combrol purposcs. This is becausc the cutlet capacity
must be edapbeblc to the noeds of the vowr imbercsts who vwill take the
+

water under low hoads, TWore all gatos cponod under o maximum head, ot

g



a flood time with roscrvoir level at spillway crest, the outlct discharge
capacity would be chout 5,000 cefes,

(8) Plan of construction,- It is proposcd to uso the

oxisting dem oend outlet for stroam combrol during comstruction, Tho
proposed gate scction and walls on the doimstreom side will first be
constructed, the carth=fill storted, ond the dredging of the outlet
below the dam comploted, Thon for o short poeriod the old dom will be
opencd, tho loke drawi . down and the now inlet chamcl excavatoed; com-
pleting the upstrcam retaining wall and carth-fill at the same timec,
The flow will then be diverted through the nov gate scction and the

spillwny scction built, finally, the non-overflow section in the loft

veLy

1

bank will bo complebed and the upstroam toc of the earthfill riprapped,
The timc ostimated for construction is about 10 months, or onc long
working scason,

(9) Conscrvation storggc.= The proposal for flood

constrol conscrves about 11,L00 acro=fceot of czisting power storeage,
To provide additiomnl power sborage is mot ccmomically justificd owing

to oxpensive rclocations and rights of woy roquired.

(Table on following pugo)

&
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MASCOMA LAKE - MO, 72

COST ESTIMATE

Itcm: ' s Unit :
NO, ¢ Tteon +- ~Quantity ¢ Cost ¢ Amounmg ¢ Tobtal
1, Construction
Clearing Lump Sum § 2,300
Stream control oo 64500
Excavrtion, carth 22,000 coy.  $0.L40 . 8,800
Excavation, rock 65,500 c,Y. 3,00 19,500
Embonkuont, rolled-fill 112,000 c.¥e 0,80 33,600
Concrate, ploin 9,500 c.y 10,00 95,000
Concrete, reinforeed 2,300 coys 12,00 27 5600
Reinforeing stool 350,000 1bs, 0,06 21,000
Gotos and machinery Lunp Sun 35,000
Gate housc and misccllancous oo 12,000
“261, 300
Contingencies 20% 52,700
311,000
Enginccring and overhead 15% 1i7 4000
Total " 4361,000
2, Rclocation of Railroods and Utilitics
§iTglo-trock broden railroad T 1,3 mi, Lump Sum 161,000
Contingoncics 10% 16,000
“I77,000
Engincering and overhead 10% 18,000
Tobal - 195,000
3, Rights of Way and Land
Lond ' 200 ac, Lump Sua 15,000
Buildings purchascd oo 115,000
Water rights e 10,000
106,000
Legal, overhead, ond goneoral oxponsc 20% 28,000
Total T 168,000
i, Highway Relocation
Bridges oand culvorts Lump Sum 180,000
Contingencics 10% 18,000
—198,000
Engincoring and overhood 10% 20,000
Total T 218,000
5. Grand Cepital Cost 492,000
6, Total Annual Cost 5 57 4L00
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(26) Stocker Pond Wo. 5%A.- (&) Ceneral.- This reservoir, on

Stocker Broolr, which is tributary to Croydon Branch of the Sugar River,

Vew Hempshire, is outlinmed on Plate ¥o. 9l;s The dem site is loceted

about B/E.rﬁle east from Grenthew, Hew Hmapshire, and the reservoir

Iy miles 2long the town

age arez of 35.1 sguere miles is hilly fomm land for the most nort,
embracing e number of villege comaunity centers. ks designed, the stor-
age caprecity would provide for about 6.0 inches of run-off from the

wetershed cbove, or about 11,300 eccre-fect. The flooded arec ot the spill-

cd s follows:

!.J.
]
e

way-crest (1,0%2.0 m.s.l.) would be 1,000 acres, cless

(1) Agricultural lend..... 600 ccres, of low quality,
including 10 sebs of buildings.

0) Posturelend eesese.... Included in (1) above.

L
{(z) 7 ceeeneaaco NGO neres.

ng of LLju

(L) Tovms, cetCe weeces
bc reloceted.

ighwey and roads .=

indiceted on rescrvoir mep, Plate Yo. Dl
the Granthom-Springfield state ald road

construction four and four-tenths (L)

wide., The proposed relocation will begl

Villepe of Grantham, running in a southerly dircetion *towerds Crenborry
Pond, around the reservoir toward Semborn Pond, A loeal éirt rocad will
be improved for 1.6 miles of this rolocetion, vhile 2.8 miles will be
new rocd.

(¢) Reilroeds.- Wo reilroscs will be involved.

{d) Othcr public works.- One milc of country telepnons lire




(¢) Dom,- The geneml dosign of the dam, the arcz and capa=-

city curves, and the goocloglozl fonturcs arc indicated on Plates Nos

95 ond 96,

(1) Geology.= Gronitc gnelss ocours at spillwny clovation
in the right nent bonoath 20 foot of very compact sand, rock frog-
mentg, ond rock flour (glocial till). Thq rock surfacc is oxposcd in
the stroom, but dips southerly boncath the loft cbutmont, This abut-
ment is composed cossentially of the sano glocial i1l as that in the
right ocbutment,

(2) Availablo nateriols.~ Suiteble imporvious material

for the rolatively srnll orbanlmont volwic is avallable near the sito.
Exenvotion of overburden for the spilliey in the ri ight abutnent will

+ material, Similar matorial

furnish o porticn of the om
availablc in doposits within 0,5 milc upstroam, Gravel and sand do=
sosits for pervious cmbankuent canstruction, o nd for concrete aggregate,

arc locnted abous 1,0 milec upstrecia, mlinination of recck flour in the

fine aggregate is desirable.

(3) Dom ond cppurtenant works.- 4 rolled=fill carth and

rock dom ocross the rmin chonnel, with o concrote abutnent axnd side-hill
typc concrcte spillwoy on the right bank, is proposcd, The total longth
of tho ombanlmont is 360 foot, The top clovation is 1,047 m.s.l., or
about LB fecot above the streanm bed, This will allor for a freebeard of
5 foot ebove the maximum flood-line

(li) Albornato.= Yo oltcrnote plon is proposocd,

) Ebanlmont.~ Tho rolled corth-fill omd rock ombonk-

—~
1

sont will bo 20 feot wido cn tope It is Lo consist of an iuporvious corc
fron too to botton koyed into the ground writh o cut-off scebion olong
the oxis of the dan, side slopos of impervious corc to bo 1 on 1-1/2. The

corc is to bo backed by a porvious scctiom on both up and dowmstrean
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faces, the outside slopc of cech to bo 1 on 3% from bottom up to within
15 foot of the top, tho top 15 foob to be 1 on 2-1/2, Tho upstroan
siope will be paved with a 2-1/?-foot layer of riprap; the outer layer
of the downstream section will be built of heavy cobbles or field stone,
with a rock-filled trench about 5 feet deep along the toe to provide
for subsurface drainage, For the most part, materials from the excavetion
will be utilized, borrow being resorted to as nseded.

(6) Spillway.- An open concrete-welr type spillway
55 feet long is to be provided on the right benk, The discharge will
be carried around the end of the dom, in & concrete-=lined channel ci=
cavated in rock, and returned to the river 17011 below the too of the
dam., With the permanent crest af Elevation 10%2,0 m.S.1l., the discharge
capacity under a 1l0-foot hoad (the maximum flow-line) will be about
5,100 second foct, or the equivalent of about 15l sccond-foet per squarc
mile from the drainage arca controlled, The frecboard of 5 fect will
be above this 10-foot surcharge. No cont rol will bc provided, The dis-
charge end of thc spillway chenncl will be located far onough dovmstroam
from the toe of the dam, and the dischargo so guided that any resulting
scovr will not rcach the dom.

(7) Outlot,- A rcinforced concrebe conduit, located on
thoe right bank, and having 2 cross-sochional arca of L2 squarc foct,
will provide for strcam-control during construction of the cmbankmont

o bc provided, the rescr-

(<

and for rescrvoir-control lator. No gatos arc
voir acting as o retarding basize mmder tho operabing hoad (spillwmy-
crest) the outlet capacity will be choub 1,L00 sccond-foct. A reinforced
concretc stilling basin is to be provided st the dischoarge ond to pro=-
vont scour; the wator will be carricd about 60 foet bcelow the dovmstream

toc of tho cmbankmont,

(8) Plan of construction,~ It is proposcd ©o const ruct




first tho outlot and stilling basin for stream=control cnd proparc the
ground for tho cmbankmont; then, tho spillway is to bo oxcavated, using
tho spoil in tho ombankmont. Finally, the ombonkment will bo canpletoed
and the spillwoy chomncl lined. The upstream sidc of the cmbankmont

is to bo riprapped as tho fill progresscs., Tho time cstimoted for
construction is about sovon months, or onc constructlon scason.

(9) Conscrvation storagc.— Conscrvation storoge at

this sitc is cconomically justificd to tho oxtent of 8,770 acrc=foct
or Li,7 inches of run-off, vhich will raisc the spillwoy to Elovation
1039, The additional cost of providing this storage is $82,LLOO, moling

a total cost of $§592,000 for tho developmont,

(Tablc on following pagzc)



. . o 13 .
Igi?; Item . Quar tlty ) éizz . mount Total
1, Construction
Clearing 300 ac. Lump Sum 5 3,500
Streem control i i1 5,000
Excavation, earth 50,000 c.y. #0.40 20,000
Excavation, rock 12,000 c.y. 230 7,600
Fubankment, earth 67,000 c.y. 0.30 20,100
Concrete, plein 2,500 c.y. 12.00 %0,000
Conerete, reinforced 900 c.ye 111,00 12,500
Reinforcing steel 90,000 1bs. 0.06 5,100
fiscellansous Lump Sum 2,000
m,.:oo
Contingencies 20% 25,800
76,500
BEngineering and overhead 15% 26,000
Total T 4202,000
5, Relocation of Railroads and Utilities
Telephone lines ' 1 omi, Lump Sum 500
Contingencies 10% B 50
550
Engineering and overhead 106 50
Total T 600
e ngnts of Way anc Lend
Lon 1,500 ac, Lump Sum 22,900
Bui]d ngs purchased 10 sets “ i 25,000
Cemetery relocation Li50 graves * @ 1u,300
61,000
Legal, overhead and general expense 20% 12,000
Total T 7% ,000
Lie Highvay Relocotion ‘
50-7t. torvia state highwey, bridge bk mi. Lump Sum 195,500
Contingencies 10% 19,%00
21 800
Ingineering and overhead 10% 21,,00
Totel T 234,000
5. Grand Total Capital Cost $509,600
5. Totel Annuval Cost $ 20,500
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The Ludlow Rescorvoir, lo-

(27) Ludlow No, 36.~ (o) Gomoral.-=

catod on the uppor roach of the Black River, Vermont, is about 28
milcs above the junction of the Black and Connceticut Rivers, The
dem is locotod about throo-quorters of o mile northwest from Ludlov,
Vermont, ond the rescrvoir extonds upstrean aboub h“3/h-ndles to the
Village of Tyson, at the head of Rescue I-kc, lying olmost wholly in
the Towm of

Ludlow, ocxcopt whero it touchcs the lower limits of Tyson

in the Towm of Plymouth, all in Windsor County, The 56 squarc miles

of dreinage arca is hilly to mountainous; the hillbtops arc woodcd
and some of the hillsides are farmed., As dosigned, the storage capa=

city would provide for aboub lie5 inchos of run—off from the watorshed
above, or about 13,400 acrc=foct from cmpty rescrvolr to spillway

crest, Tho flooded arca ot the spillway crost (1,057.0 mesel,) will

bc about 610 ceres, abous 320 acres of which is Roscuc Lakes the romninder
is clossificd as follows:

(1)

21,0 sercs of considercble
value, including about 20
sots of bul ldings.

ﬁgricultural l&nd evese

(2)
(3)
(L)

P&Stureland steotesoe e
Wooded 1ond esessbessas

TOWnS, OLCe eavesosssnse

(b) Highweys and roads.=

Included in (1) above,
80 acros,

About 50 summer cottages lo-
cated around the loke will
roguire removol to highor
ground.

2,1l miles of 20=foot-wide, concrcte

statc highway ond 2,7 miles of 18~foot=-wide, bituminous mecadam will re-

quire relocation,

voir must be roised and will

tative plan

of rolocotim is

(¢) Railroads.=

require construction of a bridge,

About o half-milc of connccting rood ncross the rosor-

The ton=-

sketchod on roservoir map, Plate No. 100.

About a mile of railroad skirts the lower

right cnd of the reservoir, but it is located well above the reservoir
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lovel,

(a) Other public works.- About 10 miles of telephonc and

trensmission pole-linc will nced to be relocatcd,
(¢) Dam.- Tho goneral design of the dam, the arca and capas

/

city curves, end the geologic foatures arc indicated on Platcs Nos.
101 ond 102,

(1) Goology.~ The right chutment riscs stecply from
rivor lovel and is formed ontircly in schist, The rock surfacc dips
cagtword Lo undotermined depths boncoth the rivor end the loft abubnient,
Intorstrotifiod sand, gravel, rock flour omd cobbles arc deposited
under the flood plain and the left abutmount,

(2) Avnilable materisls,- A4s the spillwmy ond outlet

conduit will be constructod in rock in tho right abutmcn%, and since
impervious rolled-fill material of fine sand and silt is available in

tho valley bottom within one-half milc upstream, ample suitablc matoricls
arc ovoilable for o rolled-fill dom wiith hoavy rock shculders, Large
quontitics of sond and gravel suitba Jblc for porvious ambonkment as well

as for conecrote aggrogato arc availeble upstreom along the lower left

of the vallov. An oltcmative borrow arca, containin
3

@]
o
0
ct
o
(.J
R
(@]

or

rial svitable for all purposes of camstruction, is located within

(284

ik

g
Q

1/? mile cast of the left abutmoent.

(3) Dam and appurtenont works.- A rolled ocarth-fill

across the main river chemmel is provosed, with o spillwmy, apart
from the crbankmont, out through the rock £ill in tho right bank, The
length of the carth-fill will be sbout 570 foct; tho top clovation at
1,072 m,s.1. rises obout 8% foct above the stream beds it will allow a
frocborrd of 5 foot above the spillway-design flood,

| (L) Alternatc.- No alternmate plan is proposcd,

(5) Embankmont.- The rolled carth-fill will be 20 feot
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widc on top., It will consist of an impervious core from top to bottom,
A eoncroto koy wall will be provided at the rock surfscc on the right
bank o tho odge of the rivor, on the left bank o tronch filled with
impervious material will be providod, The imporvious corc will be
backed on both the upstream ond dovmstroom faces with a pervious scc=
tion, with outside slopes of 1 on % from botbtom to within 15 feot of
the top, the top 15 feet to bo 1 on 2-1/2. o provent socepege through
thoe left abutment an impervious blanket will be prov ided under the
upstream pervious scction ond above the upstroanm toe, At the dowm-
stroam slope a rock-filled trench trill provide drainage, The fill
matorials will beo obtained mostly from borrowr pits; spoil from the
spillwmy oxcavetion will be wtilized vhare odaptable,

(6) Spillway.- A 172-foot sido-channcl spillwny can-=

bl Seadmdivin A
structed in the ledge on the right hillside, will discharge flood water
into an opon rock cut lined with concrete, vhich will corry the discharge
through the hillside, returning it to the river about 500 foct below
the toc of tho dam, THith a permancnt crest at 1057.0 TeS.ls, the
capacity under a surcharge of 10 fect (moximwa flood lovel) will be
about 17,00 c,f.s., or the cquivalent of %10 secondé~fect por squarc
mile from the droinage arca above., The spillway will bo open and
without control, The quality of tho rock and the distance downstream
from the dam ot vhich the spillway discharge rcturns to the river ore
bolieved adequatc to provent any domage to the dam,

(7) Outlot,- A semicircular roinforced-concrcto condui®,
constructed in a rock cut along the right bhank, will nrovidc for strcan-~
conbrol during the construction of the earth fill, and for reservolr-
control latcr. It will have a cross-scctional arca of 98 square foet,
and with pond at olevation of spillway crosty the discharge ccpacity

will be 11,500 c.f.s, 4t the entranco, three castestecl sluicc gotes
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together with one cmergency gato will be provided, The gates will be
nochionically operated from a gato house immodiately aboves the housc

will be cccossible by wey of a sorvice bridge comnc cting with the top
of tho ombenkment, At the discharge cnd, o roinfor cod=concrete still-

ing besin will roturn the water to the river well bclow the toe of

(3} Plan of construction.~ It is proposcd first to ca~-

struct the outlot and sato house, ineluding sorvice bridge pilcrs, The
stroom vAll thon bo diverbed through the outlot and the rolled-fill
orbanknent constructed simultancously with the spilllwny cxeavatian,

The impervious blamket ond riprap will be placod as the fill progrosscs,
Finally, the spillwoy woir will be consbructod, the spillway channel
lincd, and the sorvicc bridge constructed, It is cstimated that tho
time of construction will be about oight months, or a full working
scason,

(9) Conservation storagc.~ Not foasible. A higher

spillvay lovel will gause oxcessive property damoge at the Village of

Tyson in tho upper ond of the rese rolr arca.

(Table on following page)
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LUDLOY = 0. 36

COST EST¢M‘?E

———————_t 4 >

Ttems : : Unit 1
NG, Iton ¢ Quantiby ¢ Cost ¢ jfrounk: Totol
1. Construction

Clearing 250 ac, Lurp Sum § 20,000
Stroam control " M,OOO
Excavation, oarth 23,200 cy 80,040 11,280
4"oﬂwatlon, rock 124,000 cy 2,00 2&8,000
Bockfill of structurcs 15,300 cy 0.60 9,180
Embankment, rolled £ill 315,000 cy 0,35 110,250
Conere uo, plain L4600 cy 10,00 116,000
Coneroto, reinforeed 55300 cy 12,00 63,600
Reinforeing steel 420,000 1lbs, 0,06 37,200
Gotes and mochinery Lunp Sum Mgmw
Gote house and misccllancous "o 10,000
— 605,510
Contingoneies 20% 121,490
)
ngincering and overhoad 15% 109,000

Total ' 3 836,00(

2. Rclocation of Roilronds and Utilitios

Tolophonc ond Lrongiission polo lLincs 10 mi, Lump Sunm 1,500
Contingeneics 10% 500
5,000
Tngincoring ond overhcad 10% 500

Total - 5,50¢

3., Rights of Woy and Land

Lend 1,200 ac, Luap Swm 58,000
Buildings purchased 50 sebs " " 140,000
Water rights, abandoned dam "t 2,000
200,000
Legal, overhead, and genoral oxponsc 20% Lo,000

Total T 2hgyo0c

Ly, Highwoy Relocation

State highwny, 20-f4. conecrcte 2.1 3 L1. Lunp Sum 158,500
Stote highway, 18-ft, tarvia 2,7 ni "t 128,700
Tovm rocad, 16-ft, gravel, bridge O h.pl. moon 59,590
Contingeoncics 10% 55:500
TF60, 000
Engincering and overhead 10% 56 00C

Total 306,000

5. Grand Total Capital Cost 51,477,500

6. Total innuzl Cost 36,006




(28) Porkinsville - No, 7.~ (a) Gonoral.- Tho porkinsville

Reservoir, located on the Black River, Vemont, obout 12,5 miles above
the junction with the Connecticut,y is outlined on Plate Ho. 138, Two

dams are required, one at Perkinsville on the Black River, the other ut

amsden on the North Branch of the Block River. The Perkinsville dom site

is located about 0,3 mile north of Perkinsville, The Amsden dam site
is loccted oboubt 0.1 mile north of fmsden, The reservoir on the Black
River oxtends upstream obout 2.3 miles, ond on the North Branch a simi-
lor distance, Most of the roservoir is in the Town of “icthersfield,
Windsor County, Vormonb; o small part is in Cavendish, Windsor County,
Vormont, The 1L2 squarc miles of drainags arco is hilly, mostly covored
sith woods and brush., 4s designed, the capacity is gix inches of run-
off from tho watorshed, or 16,200 acro-feot, The flooded arca of 1,%50
seres at the spillway creost, Elovation 6735,0 MeS.les is classificd as
follows:
(1) Tilloge lond seessssessss 70%
(2) Pasturcland esessceccesese 15%
(3) Woodod 1ond seesessesscss 15%
(L) Towns, GtCe ssseecsssssess Communitics of Greenbush,
Amsden, and Downcrs including
L0 sots of buildings ond onc
comebery.

(b) Highways ond roads.= about 1,7 miles of State Highvoy

Routc 104, consisting of 2li-foot gravol, will bo relocated; 0lso, 540
miles of 22-foot, gravel, Statc 5id Road and 0,6 milc of Ui-foot gravel
connceting road will have to bo built, The reloecated road will include

throo large bridge structurcs. Tho genoral plan is indicatod on Platoe

S

Ho, 138,

(¢) Roilrondse.- Nome will be involved.

e

(¢) Other public works.- Tight miles of telephone and trans-




mission pole linc will rcquirc rolocution,
(o) Dams.=- The genorol design of the dams, the arca and capo=-

city curves, ond geologlcal featurss arc indicated on Plate No., 139,

(1) Goology.= A4t the Porkinsvillec sitc, on the Black
Rivor, rock outcrops above the terracc foming the left bank and undor=
1iss it at an unknown dopth, Surfacc fectures indicato that rock riscs
boneath tho right obutment, but this inforence has not been verificd by
borings, in carth ombankment constructed as a rolled £i11 is proposcd
with a tumecl conduit on tho right bank, it the Amsdeon site, on North
Branch, massivo' granitc occurs throughout the right abutmont, Similar
rock, togobhor with remmants of o fissurcd schist, crops out on thc
1of% bank, Two borings wore drilloed, which, togother with the numcrous
surfaco oxposurcs, shoved rock o be ot a maximum of cbout ton feet
below the ground surfaccy and rovoaled a foundation condition cutircly
adoquete for the concrote dem which is proposcds

(2) 4ivailablec motorials.=- Suitable matorial for rollcd=-

£411 construction is available within 0,75 milo of the Porkinsville
sitc, Rock for too consbruction and riprop moy be obtained from the
tunncl cxcovation, supplomentod by em additional quantity from bouldcers,
aceunulations and quarry stonc, it the .msden sito, sond end gravel
suitablc for conerotoe agerogate are available on the right bank upstreom
within 0.5 milc, s n alternative sowco of concrote aggregate is located
dormatroom on the loft bank within 0,2 milc,

(%) Dams and oppurtonant works,- 4 rolled-fill carth

dam is proposcd ab the Porkinsville site, The conercte spillwny will

&S]

be an ogec=soction overflow dam, located at tho imsdon site, The
longth of the carth=fill scction is 2,5L0 foot, and the top clevation
is 4&L8 Mm,S¢ls, or 119 foct above tho streom bed, This allows o froe=

board of five foot above spillwny-design flood, The spillwmy scetion



(3%

has o crost clevation of 655 MmeSeles cbout 52 foob above the strean bed,

(L) Diko,- Two dikes arc roquired, Dike Wo, 1 is lo-
cated about 2,000 foot southwest of tho Amsden sito, The dike has a
top olovation of 648 m.s.l., ond is 270 foot long, Dike No. 2 is lo=
coted about 2,600 foot southoast of the Amsden site, has the samc top
clevation, cnd is about 270 foot long,

(5) Embonkment.- Tho rolled £ill of the coarth dem will
be %0 fect wido on top, It will consist of on imporvious corc from top
to bottom, with side slopcs of about 1 on l—l/?. This corec will be
backed by o porvious scetion on both upstroom and d owmstroam fuocs,
the outside slopes of which will be a minimw of 1 on % from the basc
to within 15 foot of the top, cnd 1 on 2~1/? to the top. The upstrcoan
slopc will be riprapped, The downstrean slope will be sodded, with a
rock-f11l tronch drain at the too of the slope. an imporvious blankot is
provided on tho upstream ground surface adjacent to the dom, The dikes
arc of similar construction to the main dom, but with o top width of
20 fecet,

(6) Comerote spillway.- The concrote spillwmy scction,

665 foot long, will be built onbiwrcly on rock, It is an ogoc spillway
scction, oporating with an 8-foot surchargo, and discharges dircetly
K

into Morth Branch., 4t cach ond of the spillway scetion arc short nonw
overflow soctions. This surcharge of oight feot was adopted as the most
coonomical because higher surchargss incroased ombenkmont cost, snd lower
surchargos wore not feasible duc to tho limited width of the valley. The
discharge capacity under an 8=foot surcharge is 51,500 sccond-foct, or
the couvivalont of 363 socond=foot per squarc nile from the droinnge arca

controllod,

(7) Oukloty= Tho mormel flow of the Black River is

ey b o Ve st
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passed through a conercto-lined tumncl locoted on the right bank of the
river ot the Porkinsville sitc. The Lunnel hos o insido diametor of

12 fcot., Tho clovation of the tunnol invoert is 5L0 m.s.l. ot the intoke
and falls on o uniform grade to 5735 me.s.les ot the stilling baosin, Tho
length of the tumncl is 1150 fcot, Conbrol is naintained by throe 6=foot
by 8-foot steccl Broome gatcs, The discharge capacity at spillway clo=
vation 635 is 5,880 c.f.s. Tho normal flow of North Branch is passed
through on cutomotie outlet in the conmtor of the spillway scction. The
clovation of tho invert is 589 m.s.l. his soparatc comduit is required
bocausc the smsden and Perkinsville osorvoir arcas arc scparoted by
ground at clovation $10, thus moling it impossible to drain completely
the Amsdon roscrvoir through the Porkinsvillc outlct, No gatos arc pro-
vided at tho imsden outlots

(8) Plon of conmstruction.- It is plonned to bake two

scasons to complcte construction. Thoe conercto spillway, nain outlet,
and dilos will be completed in the first scason, Part of tho fill of

the Porkinsville dam will olso bs‘complctcd, The possibility of flood
botwoen scasons will rmake it nocessary o loove the Black River channcl
open betweon scasonss Completed scebions of ombonlmant will be protected
by imporvious blankets and riprap on tho opon faccs adjocont to the
river,

(9) Conservation storago,= idditional storage for con=

sorvation to the oxtent of 9.6 inches of run=off or 71,300 acre-foct
boyond thot required for flood control can be doveloped at an additional

cost of $%,363%,000,

(Tablo on following poge)



PERKINSVILLE - NO, 7L

COST ESTIMALTE

Ttem: : + Unit ¢ :
No,: ITtem : Quantity : Cost : Amount : Total
1. Construction
Clearing 110 ac. Lump Sum $ 11,000
Streem control e 75000
Excavation, earth 171,000 cy  $0.L40 68,100
Excavaition, rock 61,000 cy 2.3%0 140,300
Excavation, tumnel 11,500 ey 10,00 15,000
Embankment, rolled-fill 1,820,000 cy 0.15 820,800
Riprap, (hand-placed) 15,600 cy 3,00 136,800
Conerete, plain 24,000 ey 10,00 240,000
Concrete, reinforced 7,000 cy 12,00 81,000
Reinforecing steel 1,200,000 1bs, 0,06 72,000
Gates and machinery Lump Sum 80,000
Gate house and miscellancous "o 10,000
~1,715,%00
Contingencics 20% 343,000
72,058,700
Engincering and overhead 15% 708,700
Total ~ T 52,367,000
2. Relocation of Railroads and Utilitiles
Toloohone and tronsmission polc lincs 8 mi, Lump Sum 5,000
Contingenecics 10% 500
T 5,500
Enginecring and overhead 10% 500
Total 5,000
3. Rights of Way and Land
Loend 1,620 oc, Lump Sum 60,000
Buildings purchascd Lo sets " 150,000
Water rights wen 10,000
Cemotory relocation 200 graves " M 64000
TTT226,000
Logol, overhoad and goncral exponse 20% L5,000
Total =TT 271,000
Li. Highwoey Relocation
Pl=Toot gravol statc highway 1,7 mi, Lump Sum 353,500
Locael gravel roads 3,6 mi roon 283,000
555,500
Contingoncics 10% 63,500
700,000
Engincoring and overhead 10% 70,000
Total 170,000
5. Grand Total Capital Cost 53,011,000
6. Total /mnual Cost 8 193,100
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29, Hydeville = No, 60 = (a) Goneral,- Hydoville Roscrvoir is

outlined on Platc No, 115, The dom site is located on Millors River,
32,2 milos above the junction of tho Millers and Comncctbicut Rivers,
about 2,7 miles above the junction of Priest Brook and Millers River,
and about 0,5 milc below a bridge, in the Tovmship of Winchendon,
Worcester County, Massachusstts. The drainage area of 85 squarc nmiles
is mostly hilly, covercd with second=growth timber and brush of little
value, &s proposcd, the storage capacity, cxcluding a permanent pond
at Elcvation 8LO m,s.1l,, covering 140 acros, will provide for about 3.2
inches of run-off from this watorshed, or about 1&,700 acre~fect, The
flooded area up to the spillway crost, 875.0 mes.l,s will be about 850
acres, classificd as follows:

(1) Agricultural 1lond .eeee About 10%, ineluding onc
nurscry of LO acros,

(2) Pastureland ecseseeseses Included in (1) cbove.

(5) Wooded land acrucoconnao 90% of little value;
mostly sccoand-grovwth timber,

(L) Tovms, ctCe,eeeecssesce The small Villagos of Bul-
lardville and Harrisvillc,
as woll as onc scwago~
disposal plant, owmod by
the Town of ¥inchendon, will
bo inundatbed,

(b) Highways and roads,.-~ ibout 0,7 mile of loeal road will

be raised above rescrvoir lovel, The improvemont will be lU=foot gravel,
Structurcs will be provided at river crossings. Other local roads in
the rescrvoir will be abandoned,

(¢) Railroads,~ No railroads arc locuted within the areca,

(d) Other public works.- Seven milcs of telephonc pole line

will bec relocated,
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(c) Dam.~ . genoral dosign of the dar, the aron -nd capa-
city curves, and the goological fucturas arc indicatod on Plates Nos,
116 and 117.

(1) Goology.- Rock is deoply buricd on tho left side
under pervious deposits of sand’ and grovel, The rock surfacc ot the
rivor lics about 50 fect bolow stream lovel, riscs stcoply undor the
right bonk, ond crops out above spillway clovation in o knoll on the

ar right side. Beyond, or west of the knoll, in o goddle valley, the
rock surfacc is agnin obscurcd, but at borc hole 5 is situated at o
dopth of about 16 foots A rolled-fill orbankmant is proposcd, The
spillvmy will bo constructed on granitc, in the saddle valley, amd o
conduit chommel will be cub in similar rock for a portion of its longth

on the for right bonk,

(2) Aveilable matorinls,- lMixod coposits of sond and
rock flour, suitablo for the impervious scction, arc avallable upstrean
enn the right bank within 0.5 mj.lo.> Sand and gravel for concrote og=~
grogate and perviocus-shoulder construetion may be dbbained dovmstroan
within 0,5 milc, Boulders, culled from borrow :arcas, md rock fron
rock cxcavations, will be available for riprap and rock tocs,

(3) Dam and appurtonout works.= Tho dom will consist

of a rollod=carth £ill divided into throo scetions, which arc the main
der, a low dike, and o smnll dam conbaining the spillwoy, The min

dam oxtonds from a point on the slopc of the left bank, and erosscs the
rivor at a right anglo to o high point on the right bank, This om=
bankncat will be about 3,200 fect long, The high soction of thoe dam

at the river will be about LJ00 foot long, and will have o maxinum height

of 65 foot, the remining 2,800 foot boing about 15 foot high, Scparated



from this dam by high ground is o low dike about 400 foot long., The
spillvay is built into o small dam across a gully, vhich is scparatced
from the moin dam and dikc by high ground, This scetion will bo about
910 foct long, the concrctc spillvwmy, including the gabe scction, be-
ing 180 foct long, ond tho carth fill 730 fect long, Tho top cleva=
tion of the orbankments is 890 m.s.l., or about 65 feot above stream
bed, end will allow a frocboard of about five feeot above maxinwum
flood,

(L) Altormate.~ No altornate plan is proposcd.

(5) Embonlmont.~ Tho rollod=-fill ocarth crbanknont con-
taining the spillway will be 20 foeot, tho diko ten foct, ond the main
dam 25 foct wide on top., The dams will consist of an inmpervious corc
from top to bottom, w ith the sides sloping 1 on 1-1/l, keyod into the
ground with a cut=off sccbion along the axis of the dam, An inmpor-
vious blankct will be providod, oxtonding from the downstrean toe of
the inporvious core upstream for a distance of ton times the height of
the spillway above tho basc of the carth section. The imporvious core
will be backed with o pervious scetion on both faccs. On the upstroan
sidc this pervious scction will have an outside slope of 1 on 3 from
the botton to within 15 foot from the top and 1 on 2=1/2 for tho remin-
ing 15 feot for the entirc length of the dems, This slopc will be pro=-
vided with hand~placed riprap. On the dommstream side ot the strean
crossing the porvious scction will have the same outsidc slopecs as the
upstreem side for a distance of about 1100 foet, but a 10-foot-wide berm
will be provided ot an olevation of 15 foot from the tope A rock-fill
tronch ot the toc will provide for drainage, The ramaining part of
the “owmstreom side of the dams will hove an outside slope of 1 on 5~1/é

from top to bottom, i gravel-fill tronch at the toe will provide
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for drainage, The low L00=foot=long dike is similar in scction to the
low scetions of the dam oxcopt that no cubt-off is provided. The cntire
amount of impervious matorial for the cmbenkmont will be obtained from
borrow, AS nuch of the spoil from the oubtlet and spillwny cxcavation
as is suitable will be uscd as porvious material.

(6) Spillway.=- & 170=foot spillwny weir will be con=-
structed in the dan across a gully on the right btenk, With tho crest
at 875 m,s.l., and a 10~foot surcharge, the dischargc capacity will be
19,650 c.f.s.y or 231 sccond=fect por square mile from the watorshed
contrelled, Concercte abutmoent walls scparate the spillwoay from the
carth scctions, The spillwoy discharges into a chenncl paved with con-~
crete for a distance of about 25 foct beyond the toe of the spillway
apron, and rctaining walls extend 125 fecot beyond the channel paving.

A wide cxeavation below the spillway and o natural gully carry tho dis-
charge into the Millers River at o point about 1,200 feet dovmstrean
from the center-line of the main dan, The tobal length of the spillway
discharge chonnel is about 24800 foot,

(7) Outlet.- An open chonnel, ten feet wide, passing
through the dom at the right end of the spillway, will provide strean-
control during construction and rescrvoir=control later. The discharge
capacity under the maximum operating head (spillway crost) will be
8,250 sccond=-fcot, At tho conter-line of the dam a gate scetion will
be provided, which will includc onc 10 by 35=foct Stoney gate, mechani-
cally controlled by operating machinery mounbed dircetly above on the
gate structure, The botton clevation of the outlet chamnel will be
8L0 mes,.1, This will cousc the creatbion of a permonent pond covoring

approximately 1L0 acres,

- 141 -



(8) Plan of comstruction,- It is proposed, first, to

construct the ovtlet, includ;ng the right abubmoent, cloar the ground
for the pormanont pond, ond preparc the ground for the crbanlmont.
The streom will thon be diverted through the outleot and the cmbank=
nents complobed, Finally, the spillwny woir and gato strueturc will
bo constructed and the gato installed., It is cstinabted that a con=
struction period of about scven months will be required, or onc work-
ing scason,

Consorvotion storage.=~ Not feasible. 4 higher danm
<) 5

at this site will inundatc part of Woatorville and the cost will be pro=-

hibitive.

(Tablo on following page)
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HYDEVILLE - WO, 60

COST ESTIMATE

Ttem: : : Unit
No,s Ttem : Quantity ¢ Cost : Amount Tobtal
1, Construction
Clearing 600 ac, Lump Sum $ 45,000
Stream control ven 8,000
Excavation, earth 148,000 cy $0.10 59500
Excavation, rock 5,000 ¢y 3,00 15,000
Embankment, rolled-fill %074,000 cy o.4l5 138,150
Riprap, (hend placed) 14,400 cy 3,00  L3%,200
Concrete, plain © 10,700 cy 10,00 107,000
Gates and machinery Lunp Sum 10,000
Gate house and miscellaneous men 12,000
“L37,550
Contingencies 20% 87,450
525,000
Engineering and overhead 15% 79,5000
 Total &60L,000
2, Relocation of Railroads and Utilities
Tcelevhone lines 7 mi, Lump Sum %4000
Contingencies 10% 300
%, 300
Ingineering and overhead 10% 300
Total & 3,600
3, Rights of Way and Land
Land 900 ac, Lump Sum 18,700
Buildings purchased 10 sets " U 16,000
Water rights eeon 2,000
Sowage troatment plant weon 60,000
~98,700
Legal, overheod, and general expense 20% 19,300
Total - $3116,000
Ly, Eighway Relocation
1~-2%, gravel surfaced local road 0,7 mi, Lump Sum 19,300
Contingeneciocs 10% 2,000
21,900
Enginecoring and overhead 10% 2,100
Total T 8 2,000
5. Grond Total Capital Cost STLT7 4600
6. Totol Annual Cost 8 lliy,100
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(30) Pricst Pond = No., 61A.~ (a) Genoral,~ The Pricst Pond

rescrvoir, on Pricst Brook, Mass., about 3,1 milos above its junction
with the ¥illers River, is outlincd on Plate No, 118. The dam site
is locched about 2,2 miles northwest of Now Bostan and obout 1,500
foet dovmstreoam from a highway bridge crossing Pricst Brook, The
rosorvoir oxtonds upstroam about 3 miles, all but a small scction in
tho Towns of Royalston and Wichondon in Worcostor Counby, in the State
of Hassachusobts. A small part of the reservoir is in the Town of
Fitzwilliam, in Cheshire County, in tho Statec of New Hompshire, The
drainage arca of 18,8 squarc miles is hilly, mostly woods and brush
of littlec valuc, As dosigned, the capacity is 6,0 inchos of run-off
from the watershod above, or 6,000 acre=feet, The flooded arca of
500 acres at the spillway crost clevationy 879,0 mes.l.s is classi-
ficd as follovwrss

(1) igricultural 1ond eseesecsccse 10%

(2) Pasturcland secesesesscssssses 10%

(3) Wooded land, mostly brush and
sccond gI'O'Vﬁ'.-h *300esessces e 80%

(L}.) TO"\”mS, CLCe seeecssessesosssce NONC,

(b) Highways ond roands.= About 2-1/2 miles of local gravel

road, 18 fcot wide will havo to be built. A tontative relocation is
sketched on the reservoir map, Plate No, 118,

(¢) Reilroads,- Nonc will be involved.

(d) Othor public works.=- Nonc would be involved.
(e) Dam.- The general design of the dam, thc arca capacity
curvos, ond geological features aro indicated on Plates Nos, 119 and

120,
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(1) Goology.~ Tho site f£inally scleoted for purposcs
of dosign ond ostimnbos is situated about 750 feot dovnstream from
that originally investigetoed. The goological conditions at the down-
streoam site arc fully as good as; if not bottor than, thosc discloscd
by borings at the upstrcam sito. Tho lowest point in the rock floor
is situoted cast of, ond at a depth of, about 110 fect bolow tho brook,
The rock surfacc on the loft side risos boneath o porvious ovorburden,
composcd chiofly of sond, which bocomos loss pervious on the right sidc
by rcason of an inecrcase in the rock=flour contont, An carthen ambank-
mont, constructed as rolled=-fill, is proposed, The spillwoy and
outlot conduit will be comstructed in rock on the right side.

(2) Available materials.- Sand and rock-flour arc

availeble for the impervious soctions in tho higher ground on the right
bonk within 0,5 milc, Sand and gravel, suiltable for pervious cmbonk-
mont ond concrote aggrogato, arc also available on tho right banlk
within 0,5 mile, Proccssing of condrote aggregate by scrcening and
washing is desirable, Matorials for riprap and rock tocs may be ob=
tained from rock oxcavations, and a  supplementary volumec from bouldor
accuaulations,

(3) Dam and appurtomant works,- A rolled-fill earth

dam is proposcd for this site, The spillway will be located in rock
on thoe right bank, adjacent to the ond of the dam, and scparated from
it by a robtaining wall and Taintor gate. The length of the carth f£ill
scetion is 1,615 feect, The top olovetion is 893 m.s.l., or about Lh
foot above the stream bed, This will allow for a frecboard of 5 feot

above the maximum or spillwny-dcsign flood.
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(L4) Alternate.~ A reservoir having a 2l run=-off
capacity for flood control and power storage is also being cons idered.

(5) Embankment.- The rolled-fill of the earth dam will
be 20 feet wide on top., It will consist of an impervious core from
top to bottom, with side slopes of 1 on 1-1/2. This core will be
backed by a pervious section on both up and dovmstream faces, the
outside slope of w hich will be a minimum of 1 on % up to 15 feet be-
low the top of the dam. From there to the top the slopes will be 1
on 2-1/2 as a minimum. The upstream slope will be paved with riprap,
2-1/2 foet thick, The downstream slope will be covered with loose
rock and a rock-filled trench will be provided along the downstream
toe to insure draimge. An earth blanket will be provided over the
pervious section of the reservolr bottom, adjacent to the dam. Most
of the materials for the embenkment will be obtained from spoil from
the outlet and spillway excavatlon.

(6) Spillway,- An open-ogee section, concrete spill-
way 55 feet long will be constructed on ledge rock. The discharge
will be carried through a spillway cut, partly in rock, around the
right cnd of the dam., It will be returned to the main stream about
700 feet below the toe of thc dam. The discherge capacity under a
9 foot surcharge is L, 000 second-feet, or the equivelent of 212 second-
feet per square mile from the drainage area controlled. The frecboard
of 5 feet will be above this 9-foob surcharge. No cantrol will be pro-
vided., The spillway discharge is roturned to the main streem o suf-
ficiemt distance dovmstream so that no damage will occur to the toe

of the dam.
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(7) Outlot.~ An open imbake chammel 900 foet long will
Aot ertdid

be provided for the outlot. This will be partly in rock cut, A
Tointor gate will be provided in o roinforecd concrote scetion between
tho spillvmny ond the abutment. The discharge will pass through on
atlet chemnol, oxcavabod partly in rock, 1,100 foct long, rcturning
to the river 700 foet below tho toc of the dozm, The discharge capas=
city undor naximum hoad, spillway crost clovation, is 1,010 cef.S.

(8) Plan of Construction,- It is proposed to proparoc

tho foudation for the corth dam first, ond then as tho oxeavation for
the outlot and spillway chammel progresscs, build the onds, lotting the
stroom romain in its normal bed, Whon the outlet is comploted, a dike
will be constructed across the stream to divert it to this outlet chon-
nel., Thon the combor scotion of tho corth don will be completed. The
construction pericd will be about 7 months.

(9) Consorvation storogc.= Consorvation storage to tho

oxtont of 18 inchos of rum=off, or 18,000 acrc=foct, in additlon to
the flood-control storage is feasible at on additional cost of $685,300,

noking the total cost of the dovelopmont $1,107,L00.

(Table on following pagce.)
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PRIEST POND - WO. 61A

COST ESTIMATE
I;i%i Item Quantity gﬁ:z z Amownt : Total
1, Construction
Clearing 2,0 ac, Lunp Sum 5 20,000
Stream control i # 2,000
Excavation, earth 122,000 c.y. £0.J40 51,600
Excavation, rock 8,000 c.y. % .00 2l,,000
Embenloment, rolled-fill 141,000 c.y. 0.30 42,300
Riprap 8,900 c.y. 1.50 13,350
Concrete, plain 2,600 Cuye 12,00 43,200
Concrete, reinforced 1,600 c.y. 1.1.00 22,100
Reinforcing steel 160,000 1bs. 0,08 9,600
Gates and mzchinery Lump Sum 5,000
¥iscellenecus i it 2,000
235,150
Contingencies 20% 147,050
Z8p,500
Engineering and overhead 15% 2,500
Total £305 000
5, Relocation of Reilroads and Utilities None
%, Rights of Way end Land
Tand 400 ac. Lump Sum 12,000
Buildings purchased 2 sets " B 6,000
~18,000
Legel, overhead and general expense 20% % ,600
Total 21,600
l,. Highway Relocation
Tovm roads, gravel 2.5 mi. Lump Sum é2,1400
Contingencies 10% 6,200
68,600
Engineering and overhead 107 6,900
Total _ﬂ_:ﬁi;ﬂzz
5, Grand Total Cepital Cost 422,100
&, Total Annuel Cost 4 27,300
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SUMMARY OF DETAILS OF DLMS,

9, The following Teble 50 lisbs the various reservoirs in the

Comprchensive Plan and the alternatoe reservoirs and gives the prin-

§ELe

cipal dimonsions for the structurcs, tho quantitics of carth embank-

mont, concrote and rock cxcovation, and the construetion cost for cach,

(Table on following pogo.)
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TABLE 50

P

SUMMARY OF DETAILS OF DAMS

: : H sHEIGHT ABOVE:LENGTHS :SPILLWAY:CONDUIT: CONDUIT: EARTH 3 :  Rock @ ToTaL
INDEX: RESERVOIR ¢ GouTRCL 3 TYPE : STREAM BED :0F DAM:  TYPE &F : LENGTH :LEWGTH :  AREA :EMBANKMENT: CONCRETE :EXCAYATION:GONSTRUCTIOW
No. 3 : s FEET FEET @ SPILLWAY @ FEET : FEET : SQe FT.:3CUBIC YDS.3CUBIC Yp5.:CUBIC YDSat CosT
1) : (2) : (3) : {4} : (5) : (B) {7) T (8) : (9) : (10 : (11) (12) ~: {13) = (14}
RESERVOIRS OF COMPREHENSIVE PLAN
$8A EasT Haven RETARDING EARTH 103 2,030 SioE~HILL 110 610 72 1,175,000 113300 82,500  $1,188,000
21A Lyupon CENTER  RETARDING EARTH 79 2,625 Sa0OLE 205 410 50 876,000 5,500 5,200 776,000
22A VICTORY RETARDING EARTH 46 535 SlpE=HILL 75 220 58 55,000 11,400 - 367,000
50 HARVEY Lake RETARDING EARTH 32 T30 SADDLE 300 150 63 36,000 5,700 - 163,000
24A BETHLEHEM JUNC~
Tiofn RETARDENG EARTH 163 2,030 SIDE=-CHANNEL 155 1,310 100 1,620,000 19,200 35,200 25146, 700
2750 GrRoTON POND RETARDING RoCK~FILL & CONGCRETE 19 1,090 OVERFLOW SECTiON 200 1245 30 6,500 2,350 400 65,000
28A SoutH BRANCH RETARDING EARTH 95 810 MORHING=GLORY 108 560 12 290,000 8,100 4,200 489,0€0
48 UN1ON VILLAGE  GATES EARTH 155 915 [MORNING=GLERY 320 450 152 1,008,000 19,000 56,000 1,726,000
29A GAYSVILLE GATES CONCRETE~ARCH 170 875 QverFLow SEcTlon 300 55 g2’ 103,000 87,700 17,000 1,603,000
30A AYERS BROOK RETARDING EARTH 70 2,640 SIDE=CHANHEL 125 330 37 191,000 3,900 50,000 393,000
49A SouTH TUNBREDGE GATES EARTH 83 1,040 StIpeE~GHANNEL 320 4490 187 452,000 14,800 130,00C 1,005,000
83 MNoRTH HARTLAND GATES EARTH 153 1,425 SIDE=~CHANNEL 645 730 226 1,632,000 30,000 321,000 2,104,000
64A CLAREMONT GATES EARTH 105 2,120 S1DE=CHAHNEL 520 475 238 1,746,000 32,900 280,000 2,571,000
55A NORTH SPRINGFIELD GATES EARTH & CONCRETE 83 1,100 SIDE=~HILL 398 41 225 360,000 25,100 23,000 1,057,000
40A NEWFANE GATES EARTH 131 1,850 StDE~CHAMNEL 700 1,020 212 2,224,000 32,200 362,000 3,240,000
57A SURRY MOUNTAIN GATES EARTH 76 1,630 SIDE~CHANNEL 305 480 120 788,000 15,300 133,000 1,295,000
59 LOWER MAUKEAG  GATES EARTH 30 470 OverFLoW SeEcTton 180 20 49 147,000.. 4,800 1,800 298,000
65 BIRCH HILL GATES EARTH 59 1,776 SIDE~HILL 175 - - 388,000 11,600 61,400 845,000
824 TueLy GATES EARTH 65 1,050 SADDLE 180 320 50 212,000 4,500 10,000 423,000
47 KNIGHTVILLE GATES EARTH 140 1,475 SADOLE 435 650 216 1,002,000 19,6C0 22,200 1,364,000
ALTERNATE RESERVOIRS
26 GALE RIVER RETARDING ROCK~FILL 92 630 SIDE-CHANKEL 290 530 144 313,000 10,500 144,900 833,000
69 BaTH RETARDING EARTH 160 950 SIDE=CHANMNEL 400 870 300 1,144,000 26,600 168,800 1,874,000
70 CENTERVILLE GATES EARTH & COMGRETE 165 1,420 OveaFLow SecTion 310 64 454 826,000 229,800 15,000 4,026,000
G6 WEST CANAAN GATES COHCRETE ' 53 610 OverrLow SecTion 270 44 96 - 16,900 9,500 411,000
T2 MascoMa LAKE GATES EARTH & CONGCRETE 40 920 OveERFLOW SEcTion 170 30 192 42,000 11,800 6,500 361,000
53A STOCKER PonD RETARDING EARTH 48 415 SipE~HiLL 55 230 42 67,000 3,400 12,00 202,000
36 LupLow GATES EARTH 82 570 SIDE~CHANNEL 172 290 98 315,000 9,900 124,000 836,000
T4 PERKINSVILLE GATES EARTH & CONCRETE 119 2,540 OVERFLOW SECTiON 685 450 113 1,824,000 31,000 65,500 2,367,000
60 HYDEVILLE GATES EARTH 65 4,110 OverFrow SecTion 180 - - 307,000 10,700 5,000 604,000
61A PrIEST PonD GATES EARTH 44 1,615 S1DE~HILL 55 - - 141,000 5,200 8,000 325,000
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RESERVOIR SITZS STUDIED

10, Plato No, 153 shows 53 storage rosorvoir sites that have
beon studiod in conncetion with this roport. L number of othor sites
hove boon considerod, with preliminary cstimatos, and vore dropped o8
not foasible, Most of thoso sites wore of thosc considerod for the

308 Report.

11, Twonty roscrvoirs are rccormended for the Comprchonsive
Plood Control Plan and ton others arc offorcd for consideraticn as
altornates or substitubtes in the ovent of difficulties in acquiring
1land for the roserveir sites in the recommonded group or for the pro=
vision of additiomal storage for flood combrol or for roercation,
power and senitation, Thosc sites arc fully deseribed in tho main
body of the rcports the dotailed deseriptions and estinatoes arc
found in this Appondizx,

12, The following 1L sitos werc shovn as part of the Comprchansive
Flood Conbrol Plan suggested in the 368 Roport, Housc Document No, e,
7hth Congress, 24 Scssion, The ta first of these are locatcod abowo
Fifbeoon Mile Falls and wore clinminated from inclusion in this report
owing to the fact that the arca above Fiftcon Mile Falls doos not cone
tribube to major flood poaks, and their primary voluc would be for
nower storage and not for flood contrecl,

13, The four sitcs numbored 23, 19, 25 and 31 wero reoesbinmabed
and studicd, and found loss desirable ond ccomnomicol thon the other

sitcs rceormondeds
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HQe Rosorvoir Stream
11  Happy Corncr Porry Stroan
1 Pittsburg Connccticut
12  Porry Brook Indion 8tream
15  Kim Day Indian Strean
2 Indian Stroan Comecticut
U Kiddorville Hicks Brook (Mohawk)
15  Bog Dan Upper AImonoo suc
16  Phillips Bog Phillips Brook (Uppcr Armonoosuc)
17  Jofferson Isracl
6  Uppor Fifteoen Milc Falls Comnocticub
2%  Kaiscr Pond Jocs Brook
19 Eaost Burke Passumpsic
25  ilder Brook Arpnonoo suc
31  Horth Randolph wWhite River

14, In Table 51, following, arc shown 1l sites that were
studicd in dotail for the reoport. In computing the cconomic justi-
fication for the Comprehensive Plan, it was not found possible to
include theso reservoirs, several of which have definito merit and
may bo useful as compromise roservolrs for specific protection for
cortain rivers., Suger Hill, No. 68, for instance, comtrols £hé square
niles of the fmmonoosuc River, and would offord valuable proteotion'
for that stream, particularly if difficulties should devcleop regarding
Bethlchem Junetion, No, 2Li, in the recommoended Group or for Gale
River, No, 26, and Bath, No, 69, in the Alternmato Group, South
Rondolph, Vo, 52, and North Royalbon, No, Tl, would give additional

and reasonobly ceonomical protection for the ¥hite River,
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TABLE 51
SUMMYARY OF OTHER SITES STUDIEB

2 : ¢ DRAIHNAGE : : AREA : H : : H H
: H H AREA t  CAPACITY T AT H : 3 : CosT : COST PER ¢
IBEN =2 H $SQUARE _MILES : 1SPILLWAY ¢ cosT H CosT ¢ TOTAL @ PER ¢ s5Q. Ml. : TOTAL
TIFICA-2 NAME OF : STREAM : : : sINCHES & CREST ¢ 7O : T0 ] t ACRE~ @ (RET & ANHUAL
TION & RESERVOIR s eross | WET ACREm: OF 3 T Untteo ¢ LocaL @ COST : FOOT : DRAINAGE 3 (OST
: : : : 1 FEET sRUN~OFF: (ACRES) : STATES ¢ [INFERESTS: : T ARER) 2
(1) = (2) : {(3) : (4) = (5) ¢ (6): (1) = (8) (9) : {10) : MYy « (12) = (13) : (14)
20 LYHDONVILLE PASSUMPSEC RIVERweeeacrcsesVTo 70 70 8,000 2.1 260 & 930,000 § 220,400 $1,150,400 § 144 % 16,400 % 62,600
51  FRANCOUSA L 1. . "HAM BRe=GALE RIVER
‘ (Ammoncosuc RBVER)...ileHe 30 30 9,600 540 570 631,000 250,400 881,400 92 28,400 50,600
63  SuGAR HiLL AMMONOOSUC RIVERewss MNoH. 246 246 78,80C 6.0 1,620 2,818,500 2,878,500 5,757,000 73 23,400 319,100
{82  SouTH RARDOLPH SECOHD BRANCH (WHITE)eesoooVTe 63 63 16,000 4.8 550 636,000 611,500 1,247,900 78 19,800 72,900
71 NomTH Royalron SECOND BRANCH {WHITE)ceeo..VTs 12 12 23,200 6.0 940 685,000 685,000 1,370,000 59 19,900 81,800
67  HARTFORD WHITE RIVEReosescascssnacasVTe 104 704 121,500 342 2,530 4,213,500 4,213,500 8,427,000 69 12,000 492,100
35A BRIDGEWATER CORe OTTAUQUECHEE RIVERcwwse 101 101 32,400 6.0 740 1,809,000 1,014,000 2,823,000 87 28,500 160,000
54  CROYDON CROYDON BRANCH (SUGAR}e..sileHe 55 55 6,600 2.3 410 338,000 237,400 575,400 87 10,500 33,200
73 SPECTACLE Poxp CROYDON BRANCH {SUGAR)ewe.fl.Ha 65 65 20,500 5.9 720 623,300 623,300 1,246,600 61 19,200 70,800
3TA  AMSDEW NORTH BRANCH [BLACK)seeaeesVTe 27 21 8,700 6.0 646" 263,100 263,100 526,200 60 19,500 31,800
‘BBA CAMBRIDGEPORT SAXTONS RIVERosooecsonccasaVTe 58 58 18,800 6.0 610 1,410,000 581,000 1,991,000 107 34,300 115,400
38  Tue lsLanp WEST BIVEReeeessocsenveessalTe 40,9 40.9 13,100 6.0 620 814,000 227,600 1,041,600 79 25,400 61,300
39  NoaTtu Lauperove  OQRCUTT BROOK Azmmqv........<a- 21,3 21.3 6,800 6.0 295 403,500 150,700 554,200 81 26,000 36,100
58 OQOTTER BROOK OTTER BROOK A>m:=mroqv....z.:. 46,7 4647 13,800 5.5 330 1,159,000 243,200 1,402,200 102 30,000 78,300
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en ccnstructed by

o

1. Dikes for protection from floods heve T

)

various interests in the lower Connceticut River since the middle of

the ninctecnth century, There . arc no protective dikes in the upper

Hew

velley, in the States of i pshire and Vermont. The dikcs con-

structed to protcet rural sroas arc principally to provent erosion.

Dikes constructod to proteet reel estatc and industrial dcvelopments

wore constructed, in goneral, to give protcction sgeinst a flood of

L )

the mognitude of 185}, vhich, in the lower walloy, was approxis

the same height as the morc rocent flood of 1927. In vigw of the ull

time record flood of 1936, which topped all cxisting dikes and caused

el

.

great losscs, o number of cristing diles arc boing roiscd end cnlorged
by the Engincer Departocnt, with locel coonc re.tion, 98 work relict

nrojects in accordence with the Flood Comtrol Act of 1936. Dotailad

O

infornetion pertaining to oxisting dike protection is givon in the

following table:

(Teblo on Following page)



TABLE NO. 52
EXISTING DIKES ALOMG THE COWNECTICUT RIVER
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- LocaTton CHARACTER OF APPROXe ELEV.| APPROXe ELEV. cLeEneTH | BY WHoM [ DATES oF ! PROTECTED AREA COHSTRUCTION OF VWORKS
m WORK i0F PROTECTION| oOF 1936 Frooo | oF Dike| BuilT [ PROJECTS APPROXe] CHARACTER [CONSTRUCTION U.SeEeDe TOTAL
3 (MeSaL.) (M.Sol.) {(F1.) AGRES | OF AREA | BY OTHERS i 1936-37
BATFLELD EARTH DIKE . 129.0 131.0 1,600} STATE 1803-05 —— 3,5 % 6,700 ——— g 8,700
_ EARTH DIKE 129.0 131,0 2,1¢ STATE 1913=14 — 3,5 6,500 —— 8,500
EARTH DIKE 123.0 131.2 2,300 STATE 1928-29 — 3,5 36,300 s 36,300
EARTH DIKE 129.0 130.8 j Towx 193334 ——— 3,5 13,008 - 13,000
3 EanTH DIKE 129.0 131.0 STATE 1936 —~—— 3,5 11,080 ; ———man 11,00
EARTH DIKE § 134.9 13445 U.S«EoD.| 1936 —— 3,5 — 42,000+ 42,000
HADLEY EARTH DIKE 12540 129.6 1,093 | STATE 1902 — 2,3,5 4,800 —— 4,800
EARTH DIKE 13060 1307 1,545| STATE 152829 —— 2,3,5 6,200 —————
EARTH DIKE 13040 13048 350 sState | 1933ed4 — 2,3,5 3,200 R
EanTH DIKE 130,0 130.6 3,700 STaTE 1936 —— 2,3,5 12,000+ e
EARTH DIKE £ 13060 13C.7 2,900) U.S+E.D.j 1936 —— 2,3,5 —— 41,500% 41,500
NORTHAMPTON EARTH DIKE 12340 129.0 2,000 | PRIVATE | 185669 106 1,2,3,4 7,500 —r——— 74500
SouTH HADLEY CONCRETE WALL 7645 7540 1,70¢] STATE 1936 30 254 28,000 ——— 28,000
HOLYOKE EARTH DIKE 5840 0.7 1401 STATE 1915-16 75 5 1,200 B 15256
EARTH DIKE 86 o0 1264 4,285 C1vY 1928=31 1560 1,3,6 109,300 e 109,300
PuMp NG PLANT | s — m———t CITY 1928=-31 e — 13,200 ——— 13,236
Ratsiue DIKE & 73.0 1244 5,830 City 1996~ 125 1,3,6 101,900% P 101,900
GHIGOPEE EAnTH DIKE @ 6445 7043 8,000 CITY 1936- 250 153,4,5 30,000« — 30,000
SPRINGFIELD EARTH DIKE 63 40=64<0 66 40mb740 5,200 CITY 1928 150 1,2,3,4 35,0 ——— 35,000
3 PumpInG PLANTS -— — —— city 1927-28 ——an —r— 300,000 —— 360,000
Ratsine DIKE § | 67 e4=6943 66,0-67.9 9,000 UsS.EeDej 1936~ 400 1,2,3,4 ———— 15,000# 75,000
We SPRINGFIELD EARTH DIKE ; 6240 6545 11,500} PrivaTe | 1917-18 1600 11,2,3,4,6 45,000 45,3550
EarTH DIKE & i B6Be4=BT43 66.1-6740 6,070f U.SeE.D.| 1936~ 2000 11,2,3,4,6 —— 160,000
AGAUAN EARTH DIKE T 50.0% 62.3 450| STATE 11913 50 5 1,000+ T 1,500
HARTFORD EARTH DIKE | 32.0 3740 9,500{ PRIVATE | 1852-57 250 8 125,000 -—— 125,009
EARTH DIKE _ 33.5 3641=~36eT 15,5001 CrTY 1929-30 1200 {1,2,3,4,5,9 1,151,000 —— 1,151,000
PUMP1HG PLANT | — —— ——ive clTY 1929-30 — - 150,009 — 150,000
RAISING DIKE £ W 3642-306.9 36.1~36.9 17,4000 U.SaE.De| 1936~ 1500 {1,2,3,4%,5,6 —— 166,000+ 166,000
m | TOTAL 2197,800 | 424,500 | $2,622,300
« ESTIMATED 1. MANUFACTURING AnD [HOUSTRIAL 3 RESIDENTIAL 5. FARMING

m UnpER CONSTRUCTION 2. DBusINESS 4o Muntcipal ang Clvic 6e UNDEVELOPED




GENERAL DATA OIf DIKES

5, Data oveilable for design.- Preliminary tomogranhic maps and

cross sections obtained from surveys of the proposed dilze locations,
supplemented by maps of the protected areas obtained from leocal sources,
have been used as o basis for preliminery design. Foundation test pits,
suger and core borings have been teken for preliminary investigatica of
foundation conditions. OSoil samples have been examined in the Soils
Laboratory to determine suitebility of the materials for embanlment coxn-
struction and to determine the permeability of scils and expected seepage
through and under the dikes where seepage is an important consideration
in design. The foundation explorations and investigations of the mate-
rials have been sufficient to permit determination of safe and economical
prelininary dike design.

%. Design grade.- The elevetions to which the dikes have been de-

signed have been based upon the greatest predicted flood, as modified by
the Comprehensive Plan of twenty reservoirs, plus a design freeboard of
approximately three feet, based upon the fetch of the riversice slope of
the dike, ond the veloelty head of the meximum expectod waves.

-

l,., Besis of estimates.- (A) The costs of the ¢iltcs have been es-

]

provide the most economi-~

timated upon the basis of a dosign

te. Farth dikes of

l..l-

cal and safe constructicn for the norticular s

side slopes not steeper than 1 vertical on 2

(8

10=-foot crown width and

horizontal are provided except vwhere lasck of space precludes their use
T s & 3

in which case reinforced concrete flood walls of the centilever type &arc

ubject to scour by

os)

generally used. River banks and carth fills, where
ice action or hizh velocitics, arc nrotected by riprap paving. Steel
sheet pile cut-off walls are provided under concrotc wolls d earth

£ills that may be subjcet to high heads end which are constructed on



permeable foundetions that will permit a relatively lorge amount of
seepage. Subsurface filter drains are proposed at the landside toe of
high earth sections to insure adequate stability of the soll structure
by meinteining & low soturation line, snd at the londside toe of all
concrete walls to prevent piping.

(b) 1In the design of fe cilities to provide adequate draincge of
the protected areas during flood steges of the Connecticut River, the

capacities of the umping plants end dr inage systems have been based

upon the following factors: smount of reinfell, intensity, and durs-

tion of storms; saniteory sewage bosed upon population intensity; seep-
ege through ond urder the dike; size of storcge basins, if any.

._J

5. Cooperction vith other locel projects.- In ¢ll coses effort

has been mede to determine plans for future construction works under
éonsideration by locel interests in order ‘that eny proposed dike con-
struction corn be adopted to o loccl immrovement progrem &S long os the
Federal cxpenditure for flood control is not increccsed ond the integrity
of the dike construction is nrotected.

&

6. Unit prices.- Unit prices are based upon construction costs
for similar types of work in New England end elsevhere, porticuler use
being mece of date on various existing dikes, dreinage end pumping
systems in the Conn yecticut Valley. Unit prices very v with the conditions,

type and method of ¢ onstruction and the aveilability end locotion of

moterials et ecch sites The fact thot the generel construction cost

(I)

index hes cdvenced clmost to the 1927-29 level hes mede it desireble
to compere with prices ourrent on similcr worlk performed ot thot time.

7. Contingencies, engineering, ¢nd overheed.- Contingencles ore

estinnted ot 20 ner cent on accown nt of the preliminery cherccter of the
survey dote ond foundation explorotions, the locction nnd design of the

dike, cnd the construction difficulties anticinated, Engineering ond
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ps

overhesad costs are sstimated at 15 per cent of the construction costs.

8. Rights of wey cnd demeges.- The estimetes of costs of rights

.

of woy snd the cstimated domges which will ccerue on cccount of the
scquisition of londs ond construction of dikes sre bosed upon informe-

tion from loccl officials, upon cssessed valuetions, ond upon field

I

reconneisscnce in cccordonce with generally cces spted opproisal methods.
Under the state lews properties cre osscssed et their foir morket volues,
based on oppraisals made every ten yeors. Damrges to riporion rights

hove been clossced os domoges sincc +the disposition of the rights by the
N [ =] ./

individuel owners can not be forctold prior to = gquisition of rights of

3

way. A foctor estimated ot t 20 per cent hos been added for legol end
cequisition costs ond gonerel contingeneics

9, Basis of annual costs.- Construction costs end sll other capi-

tal costs arising from the proposed works heve been reduced to annual
carrying charges. The Federal investment includes only estimated con-

struction cost of the dikes. Interest curing construction has been

added to the construection cost of the dikes vhere the time of construc~

I

tion exceeds one construction season, the rate beéing I per cent aond
per cent respectively, for Federal and non-Federsl costs. The non-
Federzl investment includes the velue of land and rights of way, and
the construction costs of pumping end drainage fecilities. The total
capitel Federal costs thus arrived ot hove been cmortized over & period
£ 50 yeers at l; per cent, capital no -Federal costs heve been amortized

—

over & period of 50 years for pumping plent buildings and sewers, =nd 20

years for pumping mechinery ond ap ppurtenont equipnment, at 5 per cent.

Tnterest on investment hos been computed at l} per cent and 5 per cont
respectively for Federal end non-Federal investments. Loss of taxes on

lands and property tyan sferred to municipal ovmership hes been computed

as o non-Federsl cost. lMeintenance and operction hove been included in
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the non~Fedcral wmnuel costs and, in generzl, cre equul to about two
per cent of the totzl capitel costs of the drainege and pumping focili-
ties snd sbout one-half of onc per cent of the total dike construction

costs,



i
[#5]

DESCRIPTIVE DETAILS O DIE

10, Hartford, Connecticut.

8., Description of the City.~ Hertford, the capital of the

State of Conmnecticut, is situated on the west bank of the Connecticut
River 52 miles sbove its mouth end at the head of the 15-foot naviga-
tion project. It covers an area of 17.4 square miles and had a popula-
tion of 16,072 in the 1930 census. The principel business activities
are the manufecture of various products, particulerly mechine tools,
brushes, and firearms., It is en important railroad terminal and tobacco
warehovsing center. It is the home office of several insurance compenies
and 1s often referred to as fhe insurence center of the United States.

~

wrea.~ The sectlons of the.city

o

b, Description of flooded

subject to floods are the low plains along the river, which vary in width
from sbout 1,500 feet at the center of the tovm to sbout 6,000 feet at
the eity limits, and an area of about 70 scres in “the heart of the city
which is inundeted by the backvmters of the Perk River. The development
in the low aree slong the Commecticut River is principally factories and
storege warehouses. A large reilroad classification yard is also in

this arca. The 1936 flood overtopped the Clarik and Colt Dikes, flooding
the importent industrial erea end the mmicipel eirport. The area

.

flooded by backwater up the Perk River conteins commercial buildings,

hotels and retail business establishments.

c. Existing dikes.- The "Colt" and 10lark? Dikes are in the

southern portion of the city. The Colt Dike was eonstructed soon after
the grect flood of 185l by Colonel Samuel Colt to protect the Colt

Firearms Company. The top of the dike hes an elevation of about 31 fect

A}

{2

above meon sce lovel and is used as & roadwey. The Clark Dike vms con-

structed by the City of Hartford in 1930-1931 to protect en arca knowm



as the South Meodows in the southern end of the city. The dike is con=
structed principally of river sand with 2 relatively impervious outer
section end has a stecl sheet pile cut-off wall through the pervious
foundetion. The riverside slope is protected with riprap to approxi-
notely 25 fect above mean sea lcvel, The Colt dike docs not have a
cut-off wall and subsequent investigetions indicate that the soil in
the sres nrotected is sufficicently impervious to prevent send boils dur-
ing floods. The Clark dike e¢nd a portion of the Colt dike along the
Comnceoticut River ore being raised to the Comprchensive Plan design
groede by the Engineer Deportment, ©s o work reclief projcct of the Works
Progress Administration.

d. Flood losses.- The amount of direct losses sustained dur-

ing floods prior to 19%6 is not available, The direct losses within the
protected area sustained during the 19%6 flood amounted to 37,330,090;
of which $2,21,5,000 was urban, %L,585,000 industrial, £1150,000 highvay
and 470,000 reilwmy. From the frequency-damage relstionship an amual
direct loss of 2111,L00 is obtained. (See Report, Paragraph L5). The
indirect losses abttributable to the flood, such as loss of business,
loss of employment and interruption of transportation and communication,
with their consequent interference with reguler sctivities are slightly

more than the direct losses, There has also been a decrease in the value

o

of flooded property which is not reflected by the computation of the

direct snd indirect losses. The recoverable capital loss because of the
1936 flood is epproximately 80 per cent of the totel capital loss of
$3),,100,000, and amounts to $27,280,000, Estimating e conservative
yield of 6.0 per cent the average annual loss, becsuse of the reduction
from normal velves, is $1,6L40,000. The aversge annuel losses which are

prevented by the proposed plan of dike protection are summarized in the

following teble, the direct end indirect losses having been reduced by



the smount preventsble by the Comprehensive Plan of reservoirs:
Armual Direct Loss 329,300
Ammual Indirect Loss %72 ,200

Annual Loss from Decrease

in Property Values $1,6,0,000
Total Annual Loss #1,701,500

PLAN OF PROTECTION

e. Alignment.- The Plan of Protection includes the raising
of the Clark Dike snd about 2,000 feet of the Colt Dike to the Compre-
hensive Plan design grade which 1s now being executed by the Engineer
Department as e work relief project. The balance of the protection
along the Commecticut River consists of & combination of earth dike end
concrete flood wall, Jjust east of the New York, lew Haven and Hartford
Railroad trecks, from the Colt Dike to high ground ncor the Memorial
Bridge. Free flow of the Park River will be provided dy o reinforced

Fal
L

concrete conduit through the dike. The dike begins again just north o

the Memorial Bridge and parallels the Comnecticut River for ebout 1l, 000

[a

fect ond continucs in a westerly direction across the reilroad tracks to
high grownd just cast of linin Street as indicated on Plate Mumber 1.
t1gs=dow Brook, in the North lleadows, will be diverted outside of thc dike.
Concrete walls will extend upstrecm on both sides of the Park River fron
the conduit at Connecticut River to Hudson Street on the eost side of
Bushnoll Park. The concrote wall will continue along the north boundery
of the perk to the railrosd embankment., This wall will allew Parl River
to overflow its berks in the park but will prevent the overflow from
spilling into the protected area, A low earth dike elong the scuth
boundery of the pork will perform & similer function. The proposed con-
struction is indicated on Plate Number 1Lk,

£, Subsurfrce investigetions.- Tho Yorth and South iiecdows
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are rolling alluvial plans sloping gently awey from the river so thet
the drainage is collected in the low areas to the west. The investi-

gations made prior to the consbruction of the Clark Dike in the South

Headows &5 shown on Plate Number 1b3 indicated that the relatively im-

il

N

pervious silty send stratum wes underlein with a pervious sand stratum
and made the construction of a sheet pile cut-off wall advisable under
the dike. Subsurfece samples taken with augers and core drills in the
Torth Meadows as shovm on Plate Number 142 indicate that there is in
general a 10 to 20 foot thickness of relatively impervious silty sand
stretum underlain with a pervious send stratum along the river; however,
borings taken in the low area 2,000 and 3,000 feet from the river ine
dicete that the silty sand is quite thin and that weter from the sand
stratum would probably boil through it in times of great flood unless
it is ocut off with steel sheet piling under the dike.

g. Eubankment.- The earth embankment will be subjected to
e head of about 20 feet in a great flood. The earth section is
signed with a -ecrown width of 10 feet and side slopes of 1 vertica

n and Hertford Reilroad

o]

2,5 horizontal. WNorth of the Yevwr York, Wew Hav

bridge the material used will be silty send obteined along the river
berk sdjocent tc the dike. The fill for the remainder of the ecarth
section vill be obtained from the North and South Headows and hauled to
he site in trucks. The embankment will be well campseted and provided
with a pervious blanket and gravel drain on the landside to lower the
saturation line in the dike during floods. L stesl sheet pile cut-off

is proposed under the entire length of the dike.

h. Concrete wells and stop-log structures.- Concrete walls

ere proposed where space will not permit an earth scction, nemely, from

a point just north of the Park River along the Connecticut River to high

ground at the lfemorial Bridge. The flood wells along the Connecticut
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River will be 10 to 20 feet high and of the counterfort type with steel
sheet pile cut-off, Stop~-log structures are proposed at the present un-
derpess beneath the HNew York, ¥ew Heven and Hertford Reilrozd., Concrete
head walls ere proposed at the two reilroed crossings in the North Headows
to facilitete sendbagzing cduring greabt fl oods, The concrete walls along
the Porls River will be counterforted re eining walls 20 to LO feet above

the river bed. The conduit under the wall along the Connecticut River

-

will be of reinforced concrete with = head wll on the upstreen side.

The present bridges across the Park River will be repleced, with the ox-
ception of the Hudson Street bridge which will be provi ded with a new and
higher deck.

i. Riprap protection.- Riprap is proposed along the earth

the Pork River to within 5 feel of the top of

s

dike in the vicinity o

I-—n

the dike. The eocrth section north of the Memoriel Bridge will be simi=

in the

jo B

lerly protected from the bridge to the moin line of the railroc
¥orth liecdow, The river benk will be graded end protected for cbout
2,500 feet cbove the Yemoriel Bridge and ebout 1,000 fect in the bight
of the bend cbove the roilroad bridge.

j. Drainage and pumping cppurtencnces .- A punmping plont

with & copeeity of 150 cubic feot per second is vroposed in the Yorth
Mee.dows, vhere the prescnt ¥endow Brook crosses the dike linc, to main-

n~ge of the ares back of the dike duwing flood s

Ao

tein the dre

e

outlet structure 7’

|..._J

1 be constructed through the dike to toke care of
the droinege from the protected crea during normel river stoges. The
gates in the outlet structurc vill be closed ond the pumps started
cutometicelly vhen the Connccticut River is ot flood steges cnd the sur-
fooe vetor inside the dike is ot 10 fect - above mcan ser. levels Threco

pumping plants with intercept ng scwers will be neccssery in comncection
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lant with a capacity of 100 cubic

3

with the Park River protection., Oae
feet per second will be located near the intersection of Ford and Asylum
Streets to take care of a group of sewers entering into the Park River.
A sccond plant with a cepacity of 100 cubic feet per second will be lo-
cated nesr the intersection of Wells and Hudson Streets to maintain the
dreine.ge of the intercepted sewers in this location, The third plant
with a capacity of 100 cublc feet per second will be loceted near Froxn
Street and will mointain the drainage of the remaining sewers entering

Pork River.

k, Estimated costs.- The following toble gives the estimated

costs of this plan of protection:

(Teble on following pege)
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HART®ORD, CONNECTICUT

COST ESTIIATE

Item: Unit -
No.: Them Quentity Cost ;  fmount Total
1. Dike Construction

e, Along Conngcticut River

Cleuring Lump Sun § 2,500
Concrete 12,900 cu,yds. $15.00 19%,500
Reinforcing steel 1,270,000 1bs, 0,05 6% ,500
Steel sheet pile 79%,000 sqg.ft. 1,00 79% ,000
Excavation and backfill 5,400 cu.yés. 1.00 5,400
Embenlment, earth 17,000 cu.yds. 0.50 87,000
Embenkment, earth 650,000 cu.yds., 0.25 182,500
Riprap 1y7,%360 cu,ydse 5.00 235,800
Tile drain Lump Sum 10,000
Gravel drain 110,000 cu.yds. 1,00 10,000
51,550,200
Contingenoies 20% %18, 8,40
1,913,000
Engineering and overhead 15% 286,960

Total — $2,200,000

b. Along Paerk River

Clearing Lump Sum 10,000
Concrete 67,250 cu.yds, 1%.00 871,250
Reinforecing steel 7,398,000 1bs, 0.05 %69 ,500
Excavation and bockfill 51,225 cu.yds., 2,00 102,450
Earth £ill N Lump~ Sum 15,000
Conduit, concrete Lump Sum 240,000
Reconstruction of bridges In Lump Sum 200,000
' 1B, B0
Contingencies 20% ___352,%20
2,175,920
Engineering ond overhead 15% %265,080

Total 2,500,000

. .24 . Draincge and Pumping Facilities

' Pumping plent ' T=150 c.f.s, Lump Sum 100,000
Pumping plant 2%&10C c.f.s. Lump Sunm 210,000
Intercepting sewers Lump Sum 70,150
580,450
Contingencies 207% 76,080
) [;5C,5%0
Engineering end overhead 15% 68,1470

Total 525,000

%, Rights of VWay and Damages

Land Lump Sum 50,000
Damages Lump Sum 212,500
TTEEE,500
Legal, overhead and genercl expense 20% 52,500

Totel T 315,000

li, Grand Total Cepital Cost 45,500,000

5. Total Annual Cost 31%,100
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1, Velue of protection.~ The construction of the proposca

protection osses discussed

to the area

in Parcg
protected is thercfore #1,701,500,. This cmount doos not include a
specoulotive benefit from the incrensc above the normel wvalue of the lond

for its present USC.

@. Plon of costruction.- Tt is plonned to complete the pro-

oscd work in two yceors. The City of Hertford is Tanning o bouleverd
P Ve ;

and booubificobion system which will be jneorvornied with the flood pro-

-3

oy

tection vorks os much os possible. The plen of protection which will
probakly best sult these conditions is to conmstruct the dike north of

Memoricl Bridge the first yoor. The conorete wall along the south side

O
r ‘-
i
O

of the Pork River, the concrete conduit to the Connecticut River and
earth scction commccting the well with the present Colt Dike cnkergenont
will be constructed in the somo yooT, The conerete woll along the north
side of the Parlk River cnd the well zlong the Connecticub River will be
built the following ycere

n. Tffcct of dike on flood heights and veclocitics.- Hy-

droulic studies indicate thet the construction of the proposed dikes will

hewe but o very slight cffect on vhe flood hoights end velocities in the
(=)
river. BExcept in the Horth ilecdows, the oveorbemk scction for which pro-

toetion is vroposcd is lorgely built up ond the crca octs principally as
a storcoge ocrec rother than o floodwny.

0. Attitude of loccl interests .- Loccl interests cre plonning

works. -They have stated that it is thelr feeling that perhaps the flood
protection should bhe built to the elevation of thes maximum predicted
flood., They also desire tc have the United Stotes build, in kind, =&

portion of their construction eguai to the cost of the flood protection



thetr olens of construction, rrovided the plon 2 onted by the City is
i & F I

acceptable to the Ergineer Departme 1T e

11, Bast Hartford, Comecticut.

o, Description of the Towm.- The Town of Zast Hertford is

situsted on the ezst bank of the Connectlcut River, 52 miles above the

mouth and directly across from the City of Hartford, I% covers an aree
of 13,2 squere milss and had a population of 17,125 in the 1930 census.
The principel business activities are the menufacture of aeroplanes and
seroplane engines, the distribution and sale of petrolews products, fer-

tilizers, foodstuffs, automobiles, snd building supplics,

b. Description of the flooded area .- The area subject tc most

frequent flooding is alluvial plein -about 5/1Lof a mile wide having on
elevetion near the Connecticut River of about 20 feet above mesn sea

level and sloping gently downward to o swale af the foot of a bluff. &

ct
n
[0)

portion of the bluff was flooded f first time during the flood of
19%6, The development on the pluff consists of s few smell industries,

cormercisal ocsteblishuents, snd resicdences and epertment housces of well-

KoL

o

built, medivm=cost construction. Tne

prineipally low=cost residences, four merine woys, two sind end gravel

compenies, & bulk oil statlon, Two boot clubs ernd on un

g4

ording whart
Commecticut Boulevard, the prinicpsl thoroughfere, lecds to femorial
Bridge, crossing tho middle of the inhabited low lond on en ecrth fill
end the swale on o masonry arch bridge., This strect is lined with

stores, automobile salesrooms, and apertnaits which werc flooded during

the 19%6 flood.

¢, Existing dikes.- There are no existing flood protection

works at Eost Hartford. Fublic Ho. 409, 7hth Congross, approved hugust

30, 1935, however, authorized tho construction of diles, draincge gotes,
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suiteble pumping plonts and
vided, thet the cost of

prosccution of this

such worls

project shall

facilitics for controlling floods pro-

shall not cxceced 658 000, ond that the

bo subjeet to approvel by the Boerd of

Engincers for Rivers and Ferbors, In a roport dated Jonusry 15, 1937,
the District Engincer recommended the modificotion of the project as the
result of a survey recommended by the Board of Enginecers for Rivers ~nd
Herbors. The modificd projeet recormended is identical with the plen in
cluded in this recport.

d. TFlood losses.- The amount of dircct losscs susteined dur-
ing flocds prior to 19%6 is not aveilsble. Recont investigations show
the dircot losscs csused by the 19%6 flood neve been 31,324,000, of
vhich $750,000 was urban, $511,500 industriel 347,000 highwmy, ond

$15,500 railvwmy. Trom the freguency-damege reletlonship, on erinuo.l
direct loss of 55,000 was obteincd for the aren vithin the proposcd
dikes. It hos been ostimnted that the jndircet losscs etiributoble to
the flood such as loss of busincss, loss of omploymont, and interruption
of transportotion end communication with their consequent intverforence

with reguler sctivities erc slightly highor thon the dircet losses.
There hos olsc becn o merked decretsc 1t the velue of flooded proporty

in the computatio

[a N

3

not reflecte

fiold investigotion

o
]
4

it is conscrvetively estimoved thet the property
J oy oy J

flooded in 19%6 hos suffered o decretse in copitel volue of 25 per ceoat
af the result of the flood. The recoverable ocnpital loss is 80 per cont
of the tot~l cepitel loss of $2,109,000, end cmownts to 51,587,200,

Bescd on o conservative yield of

beeruse of the

whi

onnucl losscs

are sumeorized in the

eving been rcduced by the cmount proventab

roduction from normal vel
ch ere provented

following teble, the

6,0 por cent the evernpe mnunl loss

ues is £101,%300. The averoge
by the proposcd plom of dike protection
dircet ond indircct losscs
able by the Comprehensive Plon



of reservoirs,

Annusl Direct Loss $9,000
Arnmusl Indircct Loss 10,000

Arnnuel Loss from Deercase
in Property Valucs $101,300

Totel Ammuel Loss £120,3%00

PLAK OF PPO ECTIOH

3

¢. Alignment .~ The northorn terminus of the proposed dike
A —— A A -

is tho embenkment of the Vew York, Few s Toven end Hartford Reilrozd at
Prospect Street, vhich 1s cbove grode ond sorves o8 o dilzc for approxi-

metely 1,400 feot cost of this point, From the point where the railrocd

¢cd olong the north sice of the

TA

leavos the bluff on earth dike is proposc
reilrond cmbenlment fer a distonce of 2,900 feet to the bonk of the
Comcoticut River, thence neross the reilrosd tracks end 2,800 foot
southerly along the tenk of the gomecticut River to high ground ot
Connccticut Boulcverd. The dike begins cgein just south of
Boulevard end runs 3,400 foot elong the benk of the River, thonce 3,000
fout cast to the bluff clong the Hockonum River, ond thence clong the
top of the Bluff across Mein Streect tormincting ot high ground necr
Centrel iAvenue. The alignment is indiccted on Plote Number 145,

£, Subsurfrce investigation.- Subsurfocce stmples tolon with

1icote thot thor

e}

cugoers ond core drills ns shoun on Plote Humber U6 i
is & 15 to 20 foot loyer of reletively imporvious silty send motorinl

vhich overleys o morc pervious stratum of vater becring sond. Prelimi-

nery permecbility tests mede on somples of the overloying stroatun indi-

cobe thot scepose under tho dikew ri11 not be sufficient to roguire o
stocl sheet pile cub-off well excont for o short scotion of the south

%?
Ui
Q
3
o
[o])
o]
Iy
o
2
&
A
4
»

dike ct the swele vhore o portion of the cover strot
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g. Embanlment.- The earth enbantment will be subjected in

mavimun floods tc heads of 15 to 25 feet in the low area, The section
is d esignad with a erown width of 10 feet and side slopes of 1 vertical

—

on 2,5 horizontal riverside, anc 1 on 2 lendside. A gravel-filled
trench with subsurface tile drain leading to the pumping plants is pro-

posed under the lendisde toe to lower the saturation line through the

dile and to comcentrate seepage from under the dilke during great floocs,

orovm width of 10 feet and 1 on 2 side slopes and will not have a gravecl

trench. The material will be well comptcted silty send obtained from

the North end South ‘eadows outside of the rrotected erea.

log structures,- The restricted

h. Concrete walls abé_s* o)
space in the vicinity of the Shell Eastern Products Compeny necessitates
2 concrete well epproximetely JL0O feet long end 21 feet cbove ground.
The wall will be of the counterfort type with stecl sheet pilc cut-off.
Conerete stop-log structuras, 25 to 30 foet high with 15-foot openings ore

ot the four merinc weys end the wnlonding vherf, Coneorete head

[N

propose

wnlls for sondbogring are proposed ot the Yew York, Fow Haven and Hortford

Reilrocd tracks and ot Main Street.

i. Riprap protection.- It is proposed to protect the ecrth

dike olong the Connecticut River where scour ie mnticipated with hond
pleced riprap to within 5 feet of the top of the dike. Riprep is also
proposcd 2long the north side of the dike in the vieinity of tho rail-
roed bridge, ot cll stop-log oponings , end nlong the concrete wmll <t
the Shell FEostorn Products Compeny. In view of the snticipnted increcss
in velocity couscd by the flood protection, riprop of

is proposcd along the ecst bank shove the roilrocd bridge, crouad the

©

sbutments and picrs of the bridge, =nd =long coch bank for short distance



4

below the roilrocd cnd Memorial bridges.

jeo Drainage snd pumping sppurtencnces.- Two intercepting

sewers arc proposed to divert the storm end senitery flow now con=
trolled by lincs locoted north end south of Connecticut Boulovord to
two smell pumping plents. The subsurfece drcins undor the dike in

this orea will clso run to the pumping plents, The present scwer out=
flows will be provided with gotes to prevent f£lood weters from entering
the system. The rempining storm scwers and subsurfoce droins thet hove
naturel dreoinege towards the swele aroa will dischafgc into the swele

arec, the lower portion of which is to be uscd cs o storage basin during

flood stogos. A pumping plont with o copacity of 135 cubic foet per

-

second is proposcd ot the leower cnd of the swele to provide draincge
during flood stages. An intercepting sewer is proposcd te divert the
sanitary scwage from the pluff arece through the pumping plont during
very high floods,

k. Estimcted costs.- The table on the following page gives

the cstimnted costs of this plon of protcetion:

(Tablc on following page)



cUT

Ttem: : s+ Unit : T :
_— Tten . Quantity e Amount Total
0 el H v M OS¢ :
1. Dike Construction
(learing 5 1,500
Concrete 127,800
Reirfo 53,000

3,000
2 ] 0 45,500
e nent, 306,000 cu.yds. 0.50 15%,000
Riprap (one-man stode) 11,240 cu.yds. 5.00 55,200
Riprap (ﬁerwla; stone) 7,500 cu.yds. 5.00 60,000
Graewvel drain 33,000 cu,yds. 1.00 32,000
Tile dreins Lump Sum 20,000
Outlet structure Lump Sun 2,500
"€T5 ,500
Contingencies 20% 122 900
"’7’5‘5‘;’@0
Engineering and overheead 15% 110,500
Total T3 845,500
2. Drainage end Punping Facilities
Pumhing pLent T217%5 c.fes. Lump Sum 101,700
Pumping plant 2- 25 ¢c.f.s. Lump Sum 50,200
Inteﬂcent ng sewer {(30M) 0 11,50 %,150
Tntercepting sewor (157) 0 2 450
Tnterceoting sever (157) 0 1,200
Dreinc.ge gates 5 lhO
Contingencies 20% %%, 770
00,510
Engineering and overheed lﬁﬁ 30,320
Total ' T 237,000
50
3,500
12@,500
159,000
exXrense 20/ 33,500
T __Eee,590
li. Grard Totel Capitol Cost $1,281,000
5. Potal Annual Cost * 0,700

xTncludes additionsl ennuel cost of fartford dikes tec pr
increosscd flood elevation, and in e
above ;urt!o*d.
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1. Value of protection.- The construction of the proposed

protection will prevent the recurrence of the losses discussed in Para-
graph 11 d. The estimated average annuel benefit is therefore $120,300.
This amount does not include a speculative increase above the normal
value of the land for its present use.

m. Plan of construction.- It is plamed to complete the con-

struction in one year, the derrick-size riprap, and drainage and pumping
appurtenances being commenced first. The concrete structures will be
completed in advance of the esrth £ill.

n. Effect of dike on flood heights and velocities.- The clos-~

the flood heights and welocities in the main chenncl as indicated in the

following table:

(Table on following page)



EAST HARTFORD, CONNECTICUT

EFFECT OF DIKES ON FLOOD STAGES AND VELOCITIES

: : Harch 19%6 Flood

:Stage at:Conn. River: fverage Channel Velocities
Condition :Memorial: Channel .Bailroad:Memorial :Section:Section:Section

: Bridge : Discharge : Bridge : Bridge : P : Q = R

: (Feet) : (C.FoS.) Feet per second

Lyt Dy . 5.5 1 e i L3

Natural : 51.3 : 189,000

.
.

.
-
-

Dikes plus

Reservoirs : : : : : : H
Comprehensive: 3%.2 : 226,000 : 5.0 7.0 7.1 5.8 ¢ 5.9
Plan : : : H : : :

Maximum Predicted Flood

Netural i 0.2 : 209,000 : LJi 5.7 : 5.3 : La5 : Ldi
Dikes plus t : : : :
Reservoirs : : : : : : :

Comprehensive: 35.0 : 248,000 : 6.1 ¢ Tdi ot Ty o 6.0 @ 6.2
Plan : : : : : : :

]

The velocity at the Memorial Bridge, which is the critical section, will
be 7.l feet per second during the maximum predicted flood. Riprap will
be provided et critical points to protect ageinst scour caused by the
increase iin velocity. The increase in flood heights which will amount
to about 1 foot at the railroad bridge has been considered in the design
of the dike. The increase in the cost of the Hartford protection and
the ndditional backwater damages caused by the proposed construction
heve been included in the emnuel charges for the protection, as it will
close the swale area for flood flow and will not.ﬁsolate the low area
during great floods, The Chelrman of the Town Council hes stated by

letter that the Town desircs the United Stetes to beer the entire cost
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of the dike comstruction, pumping and drainage facilities and rights
of way as provided by the special legislation; but 1f this procedure
is impossible, the Town is desirous of flood control to the extent,

that in his opinion, it will pay something toward the project.
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12. Springfield, Massachusetts.

2., Description of the City.- The City of Springfield is

located on the east bank of the Commecticut River, sbout 76 miles above
the mouth. The population, sccording to the 19%0 census, was 149,900,
end the incorporcted area 1is %1.7 square miles. It is an important
center of industry and commerce. Three main-line reilroads, the Boston
and Albany, Boston and ilaine, and‘the New York, New Haven and Hertford
enter and serve the various industries. Some of the more important
products are electrical mechinery, textiles, hardware, sporting goods,
and automobiles. The home offices of several large insuremce companies
are located here.

b. Description of flooded arca.- The arce subject to dis=-

astrous floods is, for the most part, the low flood plain adjacent to

the river. A point of the high lend upon vhich the greater pert of the
city is built extends to the river in the vicinity of the Memorial Bridge,
dividing this low plain into two distinct scctions. The upstreom oree
contoins obhoub 588 acres and is utilized for commerciel, reereational and
railroed freilities end structures. The dowmstream areo is the smaller
but more highly developed, It contains importent reilroed ond industrial
developments in addition;to numerous smalleor commercizl buildings and low=
cost residences and tencments. A snall part of the central business area

of the City in this scction was flooded during the Harch 1935 flood.

pl

The totel creo covered by the 1936 flood for which dike protection is

o

proposed contains about 819 ccres and is shown on Plote Number 147,

¢, Existing dikes.~ The north residentisl scction of the

town wes protected from Connecticut River floods by en certh dike cxtend-
ing from high ground within the Chicopse City line to the ¥orth End Bridgc.
This dikc weas overtopped by the flood of 1927 and the city rebuilt the

structurc to withstand a flood of similer magnitude. The rebuilt structure
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proved incdequate to rithstand the flood of 1936 and wms cgnin overtopped
and in many places washed eway. The dike was reconstructed to the former
grede and cross soction by the City of Springficld as o loecal work reclief
project. Work is now underway by the Engineer Departmont to raisc the
existing dike to the Compreh ensive Plen design grade as e work relief

projccte.

d. Flood losses.- Although numerous historic floods hove

occurrcd, the only relisble daste on flood losses were those complled
after the 1936 flood, All available information gethered from Stote
end locel agencies was supplemented by field inspceetion cnd investige-
tion by this office. Thc direct demages within the arec proposed for
dike protecction becouse of the 1936 flood heve been cstimatcd to be
$%,701,000, distributed as follows: urben £1,57L,000, industrial
$1,80l;,000, highway £31%,000 end roilrosd $10,000. From the doemage-
frequency relationship the annuel dircet losses for the orco protected
by the proposed dikes smount to 462,100, The indirect losses ottribu-
table to the flood by loss of business, loss of cmployment, end inter-
ruption of transportation ond commurti cation with their conscquent inter-
ference vith regular cctivities hove beon determined to be slightly
grocter than the dircet losscs. Over end above the direct and indirect
losses there has olso been o morked decrease in the wveluc of the flooded
property from the goncral trend of property velvotions prior to the 19%6
flood. From field investigation it has becn conservetively estirated
thet the property flooded in 1936 hes suffered o decrease in capital
volue of epproximetely 25 per cent, attributoble directly to the flood

3 ral

monnec. The recoveraoble cepitel loss is approximately 80 por cent of

od
)
0
1)
Qs

the totzl capitel loss of $18,8%3,000, and cmounts to $15,006,L00

3]

0

on o conscrvetive yicld of 6.0 per cent the avcroge cnnual loss boeau

£ the reduction from norml velues is 5905,000, The avercge wnnucl



losses which are preventable by the proposed plan of dike protection
are summarized in the following table, the direct and indirect losses
having been rcduced by the emount preventeble by the Comprchensive

Plen of resecrvoirs:

Annval Direct Loss % 11,700

Armurl Indirect Loss % 12,600

Amual Loss from Decrease .

in Property Values %905,000

Total Annual Loss 3929,300

PLAN OF PROTECTION

<Y

e, Alignment.- The dilke protection proposcd for the City
of Springficld is shovm on Plete Humber 117. The selection of o site
for the protective dikes was limitcd by prior occupation of the lends
by the buildings and structures which require the protection. As a
result of such occupction the dike alighment and typo of structure
arics in the differcnt reaches of the same dike. Zconomical end
proctical considerations primarily governed the selcction of types of
structurc ond aligament., The proposcd plen of protection is o contine
wtion dowmstream of the work uadervey above the North End Bridge by the
Engincer Dopertment cs o work relicf pro joet and consists of the construce
tion of o dike, cxtending from the Horth End Bridgoe southward to the
high ground north of thec Boston ard Albeny Reilrocd bridge, and
from o point opposite Bridge Stroet southword to the South End Bridge.
The intorvening land is cbove flood stege end rcquires no protcctive
structurc. The proposed protection consists of corth dike, concrote
w1l or the raising of the railroad subgfadc, the typec uscd being that
most ccomomical for the pertichlar locality. HMill River will be carricd
through & pressurc conduit of sufficient arce to hondle the meximum

predicted discherge of the stroam.
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£, Subsurface investigetions.- Subsurface investigations

ere mede by auger borings at frequent intorvels along the proposed

dike line. The results of these invesbtigations are presented graphi-
cally in Plate Number 143, In genersl, the borings indicete that in

the upstream section from the North End.bridge to the Boston and Alhe

=

railroad bridge the underlying streta consists of silty send. The

dovmstream section has been subjected to reilroad £1ill nnd veries with

0]

the thickness of the £1l1 that hes been required. The filled~in sec-

tion is composed of cinders of various thickness underlain by silty

r, Brbanrment .- The earth dike will hsve & crowm width of
g _

10 feet and side slopes of 1 vertieal on 2 horizontel, The mexinum

stetic head to which the structure will be subjected is cbout 10 feet,

o IRy

The cuzlity of the underlying strate vhore this type of
.}' & b

probable, The £ill moterisl will be hoeuled in and will casist of o

&
rcletively impervious sandy clay mcterial which vith selcetive placonent

will form an impervious structure. Zarth £ill ond rock ballsst arc pro-

pesed wnder short scctions of the railrecd treck whore raising the track

.
]

provide the most cconomical protcetion,

h. Concrete wells ond structurces,.,- Concrete wells arc pro-

poscd vhere lack of space or othor consicdorations make the certh section

undcsireblc. The wells will be of the gravity cnd contilever types and
will very in height from 5 to 12 feet, Beecouse of their loection in

scctions of the proposed dike vhere subsurfece conditions are wfovor-
oble, o steel sheot pilc cut-off wall is provided,

i. Riprap protcetion.- Riprap paving is proposed along the

carth dikc in the upstrecm cection from the Horth End Bridge to the

Boston end Albeny Rei lrond bridge. Poving is elso provided whoerce scour



s anticipated along the bank et the locntions of concrete wmlls cnd

e

along the roised portion of the reilrond embrakment vhich serves os a

dike,
j. Droinage @md pumping fecilities.- An effective system of
oumping plants to control the snitary and storm sewcge during flood

beriods is o very necessary part of the proposed flood vrotective works
XL £~

Humber 17. These plents will be ploced near th

and is shown o Plete
outflowr of the severs end will be kept ot a minimum by the concentration
points where the pumping plents will be located. A pumping plent with o
eopacity of 320 cubic feet per sccond cnd with on intercepting scirer from

the Cypress Street sewer 1s propesed ot Clinton Stroets A plont vith o

cepocity of %90 cubic fect per sccond will bo bullt ot “arthington Street

e coapreity of 160 cubic fect per sceond wrill be constructcd ot Union

Strcet srith cn intercepting scwer fron Blm Streo

L)

t. A plont with a.capa-
city of 250 cubic feeb per seccond is proposecd for the Yorlr Stroct scwer.
& proposed plent of L5 cubic feet per sccond capreity will be located

along the south bhonk of 17111 River ond west of Columbus Avenuc. DNraincge

v

teos will be constructed ot oxisting sciers to provent

k. Estimote of costs.- The toble on the following page gives

the estimated cost of the proposed plen of protcetion:



W1
.

Concrete 11,150 cu.yds. $16.00
|- ~
Peinforcing steel L5L,000 1bs. 0,05
Steel sheet pile 99,200 sq.ft. 1.00
Excavation and backfill 6,400 cu.yds. 1.00
Remov1ng RR. side track h,lOO lin.ft, 1.0C
Relearing R.R. side track 1,100 Iin.ft. 2 .00
Embaniﬂent, earth 141,000 cu,yds. 0.60
Barth £111 (under sidetrad) 500 eu.yds. 1.00
Riprap 6,620 cu.yds, 5.00
Rock fill 2,000 cu,yds. Z .50
Contingencies 20%
Engireering and overhead 1%
Total
#ill River Tunnel
Concrete 5,200 cu.yds 22 .00
Reinforecing steel 530,000 1lbs. 0.05
Txcevation and bacifill 3,600 cu,ydsa 1.50
Reconstruction Columbus A&e. brlcge Lunp Sum
Removal ifain St, bridge Lump Sum
Contingencies 207
ngineering end ovorhead 1575
Total
Drainage and Pump ng Facilities
Pumping Plant
Clinton S5t. 1-320 e.f.s, Lump Sum
Worthington St. 1-%9C c.ies. Lump Sum
Union St. 1-160 cofese Lump Sum
Yorlz St 1-250 c.{ .5, Lunp Sum
Columbus Ave. 1= L5 ¢ofes. Lump Sum
Intercepting sewers Lump Sum
Contingencies 20%
Engineering esnd overhead 15%
Total
Rights of ¥Way and Demages
Land Lump Sum
Demeges Lump S
Legal, overhead snd general expmse 205
Total

g

Grond Total

Capital Cost

ON
.

To

tal Annual Cost

4 56,L00
22,700
99,200

6,100
1,100
8,200
2L, 600

'3 ':'f"O
,100

Ttem: H . Unit :

. Tter juantity Anount sel
0.z : Qua 5 . Cost : ount Tovel
1. Dike Construction

66,900
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1. Valuve of protection.- The value of flood benefits as a result

of construction of the recommended dikes is estimated to be $929,300 per
annum. THig value was determined by adding the direct and incirect

flood losses discussed in Pareagraph 12 d to the recoversble annual losses
owing to depreciation of property values. An additional benefit not in-
cluded in this figure end which is more or less speculative is that of
inereased reael estate values above the normal value because of positive
protection ageinst future floods.

m. Plan of construction.- The plan of construction will re-

quire one year, It is proposed that the construction of the dikes, 711l
River tumnel, end pumping plants be carried on concurrently.

n. &Lffect of proposed works on flood heights and velocities.-

Recsuse of the fact that the railroads and other structures in the low
lands now occupy the great portion of the flood plain, the construction
of dikes will not have material effect upon the floodway. The effect of
the proposed protcctive works on the flood heights and velocities hes

been computed amé has been found to be negligible.

wn
4e
1
o
ot
@D

0. Attitude of locel interests.- The loecal avthorities

the proposed plan, and that by the

17y

by letter that they are in favor o
time constructiorn plens arc well underway the City of Springfield will
be in a position to coopsrate, as reguired by the Plood Control Let o

19%6 and departmental policy requiring the localities benefited to fur-

rainsge end pumping facilities.

&

[N

nish
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1%. West Springfiecld, Massachusetts.

a., Description of the Town.- The Towm of West Springficld is

sitvated on the west bank of the Comnceticut River, 76 miles above the
mouth, and directly across from the City of Springfield. The town lics
in the area along the Conmecticut River north of anc adjucent to the
Westfiéld River at its confluence with the Connecticut River, and covers
an arca of 16,8 square miles, The population, according to the 1930
consus, was 16,68li. Locatcd in the arce adjacent to t
is the Bastcrn States Exposition grounds, the Boston and Albany Reilrosad
shops, and & number of industrial concerns engeged in the manufscture of
fibrc boxes, glezed paper, pumps and pumping cquipment, peckege machinery,
foundry and machine-shop products, oil heaters, anc petrolcum products,

b. Description of flooded srea.- The arcae subject to

Commecticut River .floods is en alluviel plain sloping zently awey from
the river towerds the Westfiecld River. The scetion covered by the flood
of Hereh 19%6 for vhich dike protoction is proposcd, os shovnn by Plate
NWurmber 149, is roughly rectangular in shope, about l—l/ﬁumilcs vide by
sbout 1-1/2 miles long with e frontage of about 2 miles along the Connecti-
cut River, end covers zbout 1,0l scres. Practically ell of the mein
residential district, industrial concerns, the Bastern Stutes Bxposition
grounds, and the Boston and Albany Reilroad shops are leocstod in this

flooded area.

¢, Existing dikes.- An existing ecrth dike clong the rorth

hank of the Westfield River from the Connccticut River tc the Agewem

-~

Bridge constructed by a group of private interests in 1917-1218, pro-
vides protoction against frequent floods of the Connecticut River for

the low arcc clong the ¥Westfield River to cn elevation ahout three foot

above the 1227 flood. & break in this dike ceused most of the demage
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A dike is under comstruection from sbeut 3,000 fect north of the North End
ridge to the emorial Bridge to the Comprchensive Plan design grade os o

work relief project by the Engincor Department. This dike will provide
partisl protcction to the low arsa in this section end is & link in the
roposed plen of dike protection for the entire town.

d. Flocd losses.- Records of flood damcges susteined prior to

¥arch 19%6 are not available, The direct losses caused by the 19%4
flood within the areca proposed for protection amount to $2,85,000, Of

this total $1,43%,000 is urban, 31,200,000 is industrial, 3,0,000 is

2 Ty

highwey, end %1%1,000 is reilroad loss. From the deme.ge-frequency re-
letionship the emuel direct losses for the arce protected by the proposed

dikes smount to $%6,550. The indirect losses attributable to the flood

n

such o5 loss of business, loss of employmont, and interruption of trons-
E) g

portetion end communication with their comscquent interfcrence with regu-

5

lar sctivities have been do stermined to be slightly grester then the di-

-

rect losses, Over and above the dircct and irdirect losses there has

fte

ot
[

also beon & murked decrease in the value of the flooded property from the

£

encrel trend of property valuctions prior to the 1936 flcod, From ficld

o

investigation it has been conservatively estimated that the property
flooded in 1936 hes suffered e decrcase in capital wolue of aporoximately

25 per cent attribduteble directly to the flood menace, The rocovercble

Q

apitzl loss is cstimoted =t 30 per cent cf the total capitel loss of

8],,000,000, and omounts to 43,200,000, Based or o conservative yield of

O~

.0 per cent the average annual loss beccusc of +the reduction from normal

Jucs is $192,000, The avercge ennuel losses which are prevented by the

<
W

proposed plen © dike proteetion arc suwmerized in the following toble,

the direct snd indirect losses heving beon reduccd by the Comprehensive

Plan of rescrvolrs:
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Annuel Dircct Loss $ 5,850

Annuvel Indirect Loss & 6,450

Annual Loss from Decreoasc in

Property Velues £192,000

Total Annuel Loss &20ly,300

PLAN OF PROTECTION

e. Alignment.- The dike protection propesed for the Towm of

-

Hest Springficld is shown on Plate Humber 19, The dikec vnder ceonstruc—

tion by the Eagineer Department as a work reliefl project providos pro-

toetion from high ground about 3,000 fect neorth of the Forth End Bridge

to the lemorial Bridge. The existing earth dike below the Memerial

n

Bridge will be raised and enlarged, ond extended along the VWestfield
River, sbove the Agawem Bridge, opproximetely 3,000 feet to high ground.

f. Subsurfoce investigations.- Investigations of subsurface

conditions by auger borings, as shown on Plate Number 150, indiccte

foirly deep overburden of & mixture cf sand and silt along the Connecti-
cut River, but verisble sand and grevel along the
dicates the peossibility of considerable scepn

stretun wder the dikc during pericds of great fleod,

g. Enbenkment.- The carth cmbaniment will be subjected to

vorying heads up to a meximum of 20 feot ncer the mouth of the Westficld
Piver in times of flood. The ecrth dike is designed with e crown width
of 10 fect, o landside slope of 1 verticel on 2 horizental, end e rivor-
side slope of cither 1 on 2 or 1 on 2-1/2 depending on height of pronesed
dike and condition of riverside slope of existing dike. The material
uscd in the dike will be & well compacted mixture of sand and silt cbe

tained from riverside borrow pits or from borrow arcas ncrth of the ine

tersection of Park Strecet and Scuth Boulevard.
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h, Concrecte walls and structurcs.- The existing concrete

draln ge ccnduit at the drainage gote locnted ebout 2,000 feot cast of

3

]

I

the Eostern States Exposition grounds will be lengthened tc provi

(%)
¢

fsr the reising and enlergement of the earth dike.

i, Riprap protection.- The river bonk between the North hnd

ot

he iemcrial Bridge will be previded with riprep protection

o

ridge and

o

vhere neccssary te prevent scour end undernining of the dike. Other

sections along the river bank cnd earth dikc will be protected by riprap

ng
where scour is eunticipated.

.sc end pumping facilitics.- A small pur ping plant

with cepucity of cbout 15 cubic feet per second is proposed abeve the

3
North End Bridge at the end of Werronm Stre ect to augment the existing
system of pumping statlons for mainteining drainege of the protected

ad

ares during periods when river flo od:

v
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by grovity.
Drainage gutcs will be installed on the Southwerth Stroct and Warren
Strect sewvers, ond an intercepting scwer will be constructed fo combin
the flow of the two sewvers dvring flcod pericds,
areco is available slong the Westficld River east of the Eastcrn Stetes
o=

Exposition grounds to impound storn water end Scepego

during flocd stages.

k. Estimoted costs.~ The following table gives the estinmated

o

f the proposcd plan of protection:

Q
(o]
(%)
<k
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WEST SPRINGFIELD, MASSACHUSETIS

COST ESTIMATE
Item ' . : Unit N
To. Item Quentity Coat Amcunt Total
1., Dike Construction
Clecaring U . w . Lump Sum % 5,000
Tmbankment, coerth 250,000 cu.yds. 0.50 125,000
Roclk f£ill 1,000 cu.yds. 2.50 2,500
Riprap 5,500 cu.yds. 5,00 27,500
Scwer outlet extension 1 Lump Sum 3,000
157,000
Ccntingeneies 20% 32,600
195,800
Engineering and overhcad 15% 29,400
Toteal $225,000
o2, Drainage snd Pumping Pacilitics
Pumping ploxnt 1-15 coffese Lump Sum 15,000
Intercepting sewer (L2") 600 lin,.ft. 8.00 !;,800
Dreinege gotes 2 Lump Sunm 1,200
21,700
Contingenecics 20% 1,400
55100
Enginecring end overhesd 15% 3,900
Total " 30,000
%3, Rights of Vay and Damages
and Lunmp Sum 7,200
Damagcs Lump Sum 2,000
—g,200
Legel, overhcad and genoral ©xpensc 2% 1,300
Total o 11,000
},. Granc Total Cepital Cost 8266,000
5., Total Amuol Cost 411,900
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1. Velue of protection.- The construction of the proposed pro-

tcetion vill prevent the rocurrcnce of the cmusl losscs discussed in
Poragraph 13d, The cverage annuel benefit on account of flood precven-
tion volue of the dikes therefore is $204,300, This amount docs not

include & speculntive incresse ebove the normel velus of the lond for

its prosent usc.

m. Plen of construction.- It is plomned to completc the

project in one construction sctson,

n, Effcct of dike on flood heights and velocities.~ The

ovorbank arce along the Connccticut River is o small perceantege of the
total floodway arce te the river, and os it is highly developced pro-

J ) o b 3
vides o high resistarce to flow. The increcses in flood heights and

velocities in the Connccticut River thoat vill rcsult from the construc-

5

tion of the proposcd dikes have been computed and are considercd

negligible.

0. Attitudc of locel intercsts.- The Chairmen of the Board

%)

n of »nrotection

Fa

of Scloetmon hos stated by lotber thet the proposed pl

neets with the gencral cpprovel of the Boord, ond thet the Towm of Yes

(o)

Y
!
+
e )

Springficld will provide drainoge end pumping Pe.eilitics and conply

the requircments of the Flood Control Act of 1936,



1li» Chicopee, Massachusetts.

a. Desoription of the City.- The City of Chicopee is located

on the east bank of the Connecticut River, 80 miles above its mouth.
The city is divided into two perts by the Chicopee River in its course
to the Connecticut River, and hes a total area of 22.9 square miles.
According to the 1930 census the population was 143,930, The main in-
dustry is manufacturing, the principal products being radio apparatus,
electrical mechinery, apparatus and supplies, sporting snd athletic
goods, firearms, rubber tires and tubes, plumbing goods, foundry and
machine-shop products, drop forgings, textile machinery and supplies,

malt ligquers, and meat packing.

b. Description of the flooded ares.- The area subject to
floods is the roughly convex-shaped flood plain extending from a point
just north of the reilroad and highwey bridges lecading to Holyoke,
southward to the high land just south of the Chicopee River. The mexi-
o width is about 1,000 feet and the length along the convex line
formed by the Connecticut River about 16,000 feet. As indicated in
Plste Number 151, certain irregular arces in the upper half of the plain
are above the height of the 19%6 flood but would be inundated by higher
floods. The total flood area north of Chicopee River is approximately
1,000 acres, and south of the river is 20 scres. HNorth of the Chicopee
River the development consists of low and medium cost residences, smell
sndustrisl concerns and numerous vegetable garden plots. To the south

of the Chicopee River, and in its valley, are several large industrial

concerns.

c. Existing dikes.- An earth dike was constructed along the

Chicopee River and the Connccticut River in 19%6 by the city, with Federal
funds, as a work relief project. The dilke was built to the approximete

grade of the 1927 flood and provides protection to that stage for “the
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lower half of *the plain north of the Chicopee River.

d. TFlood losses.- The amount of dameges caused by floods

prior to 1236 is not awilable. The direct losses susteined in the

flood of korch 19%6 within the ares protected by the propo sed dikes
smounted to 871,000, of which $33L,000 is urban, 511%,000 is industrial,
$99,000 is highway and $25,000 is railroad loss. From the demege-
frequency reletionship the annusl direct losses for the area protected
by proposcd dikes werc found to be $1%,590. The indirect losses attribu-
table to the flood by the loss of business, loss of employment, and in-
terruptior of trensportation and cormunication with thelr conscquent
interference with regular business asctivities have been deternined to

be slightly morc than thc dircct losses. Over and ebove the direct and
indircct losscs there has also been a merked docrease in the value of

the flooded property from the zancral trend of property valucs prior to
the 19%6 flood., From ficlc investigetion, it has beoen cmscrvetively
cstimated thot the property flocded in 19%6 has suffercd a decrease in
cepital wluc of approximately 25 per cent attributable dircetly to flood
menace. The rccoverable capitel loss is approximaetcly 80 per cent of the
total capital loss of $1,180,000, end amounts to $1,18L,000, Bascd on

o consorvotive yield of 6.0 per cent this reduction from normal values
emounts to sn aversge snnuel loss of 371,200. The cvercge ennual losses
which arc prevented by the proposed dike protection erc summarized in

the following teble, the direct and indircct losses hoving becn reduced

by the smount preventabl: by the Comprchensive Plan of raservoirs:
Armual Direct Loss 5 2,280
Armual Indircct Loss & 2,520
Armuel Loss frem Decroasc
in Propcrty Valucs 571,200
Total Annual Loss $76,000
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PLAN O.{' PRVTSCTIGN

e. Alignment.~ The dike plan pro osed for flood protection
¥ S p

of the City of Chicopee is shown by Plate Mumber 151. The dike will
protect cbout 1,020 : acres. The alignment begins in the > Willimansett
section. where & short earth dike and reinforced concr ete flood wall
along the enst side of North Chicopee Street, with o stop-log structure
at Prospect Street, will keep out flood weaters duc te headwsters of the
brook or backweter from the Connecticut River above the bridges. A low
ridge continues downstresm slong the river from the highwey end pailrésd
bridges to o mendow above Bonmner Street and provides protection ogainst
floods to the Comprehensive Plon design grede except ot three shallow
ernles coross the ridge. Low dikes across the ends of these swales com-
plete the chain of protectiom to Bonner Street. An corth dike rums from

the ridge above Bormer Strect to the river benk znd thence downstream
the existing dike beginning ot Liberty Strcet. This dike is raiscd and
enlarged elong the Comne scticut River ondup the Chicopce River to the
Boston end linine reilroad embankment. L riverside slope fill continucs
elongz the reilrond embankment, en oponing sbout one foot below grrde
coross the roilrosd trecks will be sandbagged during floods, znd the
existing dike to high ground &t Derthe Avenue will bo raoised ond enlargs
to complote the dike aligmment north of Chicopee Ri iven, For the orce

-~

long the south benk of Chicopec River, & shart ecrth dike from high
gromd ot the lower dom end o combinetion of concrebe walls and bullding
211 recinforcoment which connects with the upper side of the highway
bridge ot Springficld Street is pr oposed. Below the bridge o concrote
wall camtinues ~long the river, betwsen the top of the river bonk and
the roadwey clong the benk, to the Boston ond HMoinc railrosd embonkmont

ot the south end of the reilroad bridge reross the Chicopec River., Tho

elignment on tho oprosite side of the reilrocd is resumcd by o mncrete
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wall =along the top of the river benk for about 500 feet, and thence west
end south with an earth dike along the top of the fill abutment to the
spur track embenkment. A stop-log gate structure across the spur track
and & riverside slope £ill on the spur track embankment brings the align-
ment back to the main line of the Boston and llaine railroad. On the

east side of the railroad embankment e concrete wall along the lower

side of the canal spillway tailrace to high ground near the canal spill=~
way, with a stop-log gate structure at Depot Street, closes the chain cf
protecéion for the srea along the south benk of the Chicopee River.

£, Subsurface investigations.- BExplorations of subsurface

conditions by suger borings, as shown on Flate Number 152, indicate an
overburden composed of a mixture of sand and coarse silt for a depth of
about 20 feet, and underlain with & stratum of variable sand and grovel
for about 10 feet to the weter table, These borings show the probsbil-
ity of o permeable stratum of sand or variable send -and grevel, bub the
thick overburden indicates that the denger of water boils during times
of great flood is small. Rock outerops along the south bank of the
Chicopee River indiecate & rock stratum under the glluvial overburden of
silty sand.,

g. Embankment.- The ecrth embankment will be subjescted to
heads varying from zero at thc upper end in the Willimansett section
to a meximum of 2l feet at the mouth of the Chicopee River, The dike
section is designed with a crown width of 10 feet and riverside slopc of
1 verticael on 2-1/2 horizontal end landsidc slope 1 vertical on 2 hori-
zontal., The materiel used in the f£ill will be a mixturc of silt, clay,
and sand obtaired from differcnt points along the hill sest of thc reil-
road, and will be well compacted in the construction of the dike. A
grovel filter drain will be provided under the londside toe of scctions

higher than 15 fect.
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h. Concrete wells and structurcs.- Concrete walls are pro-

posed where 1ac§ of space prevents the construction of earth dikes. The
wells are of the cantilever type end do not exceod T.5 fect above ground
for the well in the Willimansett section or 10 feet south of the Chicopee
River. “Steel shect piling provided under the wall south of the Chicopec
River will cut off sccpage. Concrete stop-log structurces are required
for thc opening at Prospect Strect in the wall in the ¥illimansctt scc-
tion, and at Depot Street, and ot the spur track south of Chicopec Kiver.
Reteining wells are provided at the opening thet is to be sandbagged
oeross the railroad tracks neer Bertho Avenue.

i, Riprap protection.- Stonc riprap is proposed on tho river

bsnk end the riverside slope of tho dike along the two rivers where
scour is anticipated.

jo Drainage and pumping facilities,.,~ Pumping plants pleced

at points of natural drainagc or et existing sewers along the dike

3

alignment ~will provide drainege of the protected arce during flood
steges. A pumping plant with a capecity of 115 cubic feet per sccond
is proposed in the Willimansett section necr the Montgomery Strect
sewer, with intercepting scwers from Riverview Place rnd Loslic Strect.
A plent with o capooity of 125 cubic feot per second will be pleccd ot

1

the Call Strect sewer, with an interceptor from the St. Louis Strect

vide draincge of the lcKinstry Avenuc scwor. A plant with & capacity

of 70 cubic fect per sccond is proposcd at the Podorewskl Strect sewer.
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Drainege of the open areo east of th
Chicopce River will be provided by o plant, with caprceity of 90 cubiec
feot per second, locoted st the dike near Berthe Avenuc. For the indus-
tries south of Chicopee River threc smell plents, with capecitics of

from 5 to 25 cubic feet per sccond, will be ploced in the threc ereas

to provide dreincge during flood. Dreincge gates will be placed on
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ring nion

and outlet structures at the pum

the outfall from the pumps,

k. Estimateé costs.- The following teble gives the estimeted

cost of the proposcd plan of dike protection:

{ TA oo noee
(Teble on following page)



CHICOPBE, MASSACHUSETTS
COST ESTIMATE
I;g? ; Iten Quentity g?;: Amount Total
1. Dike Construction
Clecaring Lump Sum $ 5,000
Concreto : 6,600 cu,yds $16.00 105,600
Reinforcing steel 591,000 1bs, 0.05 29,700
Steel cheect piling 140,000 sq.ft. 1.25 50,000
Excevation and beckfill 3,500 cu.yds. 1.00 3,500
Embankment, carth 302,000 cu.yds. 0.50 151,000
Riprap 2%,200 cu, yds. 5,00 116,000
Gravel drain 14,000 cu.yds. 1..00 11,000
Tile drain Lump Sum 10,000
Tailrece structures Lump Sum 83,000
192,800
Contingencies 20% 98,600
591,500
Engineering and overhead 15% 88,600
Total — $680,000
2, Drainage and Pumping Facilities
Punping plant 1-180 c.f.s.  Lump Sum 10%,000
Pumping plant 1-125 cefese Lump Sum 30,000
Pumping plent 1-115 cefes. Lump Sum 75,000
Pumping plant 1- 90 c.feS. Lump Sunm 60,000
Pumping plent 1- 70 c.if.s. Lunp Sum 50,000
Pumps Ze 10 CofuSe Lump Sum 16,000
Intercepting sewer (24") 2,375 1lin. ft. 11,00 9,500
Intercepting sewer (36") 950 lin. ft, 5.00 5,700
Drainage gates 7 Lump Sum 8,600
Outlet structures 5 Lump Sun 1,500
“T12,%00
Contingencics 20% 82,500
15T, 800
Enginecoring and overhead 15% 74,200
Total "'" 569,000
%, Rights of Way and Damsges
Land Lump Sum 30,800
Damc.ges Lump Sum 17,500
L,3,200
Legal, overhead and general expense 20% 9,700
Total T 58,000
li« Grand Total Capital Costs $1,307,000
5. Total Annual Cost 481,900




1. Valuc of protoction.- The construction of thc proposed

protcection will prevent the recurrence of the amual losses discussed
in Paragreph 1lid. The average amnuvol benefit from the flood preven-
tion value of the dikes, therefore, is $76,000., This amount does

not include a speculative increase above the normal value of the land
for its present use.

m. Plan of construction.~ It is planned to complets the

project in one construction season. The concrete structures in end
through the dike will be constructed in advance of the corth fill,

n. Effect of dike on flood heights anc veleccities,- The over-

bank cres clong the Commnecticut River is only o small pert of the totel
£ h i

floodwey crea end the construction of dikes will climinate only & very

Pty

‘et

923

smoll percentage of the totel flood flow. The of of the propecscd

dikes on flood heights end veclocities have been computoed cnd are con-

&

w

sidercd negligible.

c. Attitude of local interests.- Local guthoritics are in

.

general egreement with the proposed plew of dike protection enc with the

of 1230, end feel thot funds can be

ot

provisions of the Flood Contrel Ac

reised be provide drainapge snd pumsning focilitick os requircd by de-

partnental policics.



15, Holyoke, +cssochusetts.

a. Description of the City.- The City of Holycke, located on

the wrest bonk of the Comnceticut River 85 milcs cbove the mouth, is a
highly doveloped industrial éity. Tt had a populetion of 56,537 (1930
ccnsus ) ond o total srea of 20.9 squers miles, ‘A unique method of power
distribution, by sale of weter from o systam of high-lovel conels, wos,

~rior to the general use of hydro-elcetric pover distribution, on ime

w3

nortent fretor in the development of the town. The industrics arc for the
most pert cngeged in the production of paoper cnd poper rroducts.

b. Description of flooded srea.- The soctions of the city

which arc subject to disastrous floods arc the low areas odjacent to the
! U
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river, now principelly occupled by industricl plents enc
vhich scrve thom. High ground, dircetly nbove thoBostoncadd Heinc Rail-

roed Bridge snd on which is located one of the genercting stotions of the

Holyoke Water Power Compeny, scporetes the two low areas, In the upper
scotion this arce is restricted by the prior constructicn of the high-
Jevel conels, vhile in the lower scetion the bonks of the third level

canal ere not of sufficient hoight to o vent overtopping by e flood equal

o+

o thet of 19%36. In cddition to the

the city owns ond operctes & gos pl= in
the upper scotion of the flooded arca. Thore is clso o small scetion of
teoncments in the lower flooded orch, The nreo covercd by the fleod of

Torch 19%6 for which dike protcetion is propescd cmounts ©o <bout 105

corcs end is shevm on Plete Mumber 153.

¢. Existing dikes.- Tho high-level cenals, clthough con-

structed for o quite diffcrent purposc, protcet o comsiderable arca
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that would otherwisc be below meximum flcod stoges. After the flood
of 1927 the Springdele Dike was constructeds This dike, an ecarth
structurc, wes designed to protcct the south area of the town esgainst
s recurrence of o flecod cqual in megnitude to that of 1927, This dike
ve.s overtopped in 1934 and o scction of it destroycd. Roconstruction
to the Comprehensive Plan design grede is now wderway es o local vork
rclicf project by the City of Holyoke.

d. Flood losscs,- Although numerous historic fleoods hove

occurred, the only rclicble dete on flood losscs were those cormpiled
efter the flood of ifarch 19%36. The dircct lossecs causcd by the 19356
flood gilthin the arca proposcd for protection cmounted to $774,000.
Of this totel %35,000 is wrbom, $620,000 is industricl, 528,500 is

highwey, end $90,500 is reilrond loss. From the dumage-frequency re-

lationship the onnucl direct losses for the sroposcd protected croa
emount to %8,3%0., The indircet losses attributoble to the flood

owing tc loss of business, loss of employmert, cnd interruption of

terfereace

i*"'

tronsportaticn end cermunicotion with their consequent
with the reguler activitics have beon detormined tobe slightly greater
then the dircet losses. Ovor end sbove the direet and indircet losses
therc hes o1 so been o marked decrcase in the value of the flooded prop-
orty from the gencral trend of property velustions prior to the 1936
flood. It hes been conscr Vﬁtlvoly cstimoted from ficld investigotion
thet the property flooded in 19%6 hes suffercd o decrccse in copital
value of epproxi: ately 25 per cent sttributable dircetly to the flood
moncec. The rccoversble capitel loss is approximetely 80 per cent of

the totcl capital loss of | 52,910,000, and amounts to 32,352,000, Bosed

on o conservative yield of 6,0 per cent the cvercge arnuel loss, becouse
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of the reduction from normel values, is ?1&1,000. The average annual
losses which are preventable by the proposed plen of dike protection
are summorized in the following table, the direct and indirect losses

having been reduced by the amount preventeble by the Comprehensive

Plan of reservoirs:

Armual Direct Loss : 4 1,570

Anmnunl Indirect Loss 1,670

Annual Loss from Decrease

in Property Values $111,000

Totel Annusl Loss 51,240

PLAN OF PROTECTIOCN

4y

e. Alignment.,- The dike protection for the City of Holyoke
is shown on Plate Number 153, he site of the proposed work is limited
by the presence of existing menufacturing plents and reilroasd tracks
elong the river bank to relatively narrow spsces either on the river-
side or landside of the reilroad, Lack of spuce mekes necessary the
use of mneorete flood walls of the cantilever type throughout the
greater portion>of the work. From a point irmedintcly below the
Holyoke dam the proposcd wall will extend dovmstroom along the bahk of
the Conneccticut River and along the upstreom side of the No. 2
restevay to the high ground near the overflow from the Second Level
Cenol. The well then begins ot the high benk of the Sccond Level

Gllea

coverflow and extonds along the dowmstream

Canel immedictely bolow

n
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gside of the ¥o. 2 westevay end olong ¥ iver,
riverward of the reilroad trocks, tying into high ground in the

vicinity of Mosher Stroet with o short scetion of certh dikec. A short
scotion of earth dike beginning ot the high ground neer Applcton Stroet

j=)

extends olong the river bank londside of the railroad trecl to the

5

White and Wycoff Building, which is to bo reinforced to form-a part of

- 200 =



the protection. This building connects with the Boston end ioine

)
«©

Reilroad embanimente A concrcte wall begins at the dovnstream side
of the railroad bmbankment end extends clong the river bank on the
landside of the railroad tracks to the Wo. ! westeway. The wall then
extends along both sides of the No. 4 we.stewny end along those perts
on the banks of the Third Lovel Canmal thot are below the proposed
grade. &ﬂm:ﬁml%.h&mﬂﬁmwimcwﬂloﬁmmsahmgtm>ﬁﬁm
bank of the landside of the roilroad track for a short distence, theon
along the riverside of the railroad track, tying into the existing
Springdale dike with a short secction of carth dikc. The cost of the
wells along the ¥o. L4 wastevey and thc low sections of the Third
Level Canal is opproxinately equal to theo cost of providing a suilt-
able structure and control gates for closing the wastewoy during
flood stages. Featurcs giving prefercnce to the additionsl length

of vwell include: the saving incurred through the elimincticn of o
pumping plent sufficient to provide dreinage of leakage through the
canal hecdgates end for storm woter drainoge into the mibire conal

£
either the hendgetes or the dam structures within the conel system,
by meinteining o -eonstont back pressure egeinst thesc structures in
ellowing frec flow of water through the canals at 2ll times. The
nunerous tailrsce tumels will be provided with gotes
backwater from the Conneeticut River entering the protected orea
during flood stages. These getes will be integral ports of the dike
construction.

f. Subsurfecc investigotions,- WNumerous test holes were

mede olong the proposcd line of the dike to detcrmine the subsurfece
condition of the underlying streta. The result of thesc investiga-

tions and other data on rccord ere shown on Plate Humber 154, In
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general, it was found thet the upper surfoce hod been filled with
various materials, for the most port cinders and broken brick and
stone, snd this wes inlaid by a strotae of sond or send mixed with
gravel . Underlying this, ot o groater depth, o few holcs indicote o
lay strotum such es usually procedes the bed or ledge rocize In
gencral, the chorecter of the investige tion leod to the opinion the
the entire dike be constructed with o steel shect pile cut-off for
tho prevention of cxcessive scopoge ond sorious piping.

g. Embaxment.- Where used, tho earth dikes will be less

thar 10 feet in height end will have ¢ crovm width of 10 fect an

side slopes of 1 verticel on 2 horizcnfal. The £111 will be secured
locally and will consist of a well compacted sandy clay matericl well
suited for this type of structure.

h. Concrcte walls and structures.- The concrete walls,

vhich ore proposed to form the mcjor part of the proteetive struc-
ture, will be of the reinforced concrete centilever type of varying

heights from & feet to 15 feet. Stop-log structurecs will bho censtrue-

ted imtegral with the dike and will be provided ot 2ll exlsting poess=-
Lges.
i. Riprap protecetion,.,- A study of the cxisting river
D £

curvrents indicates that the dikc proper will not be subjected to
gencral scour action; however, riprep is proposcd clong ccrtein por-

tions of the benk ond dike vhere leocal scour is anticipated,

3

i, Draincge end pumping fecilities.- Due to the utiliza-

tion of water from the high-level cenals, oll the industrics discharge

‘é

large quentities of weter through the dikes by meons of tunnel toilw-

reces. The Flow of this weter is reguleted ot the hecdgetes in the

cencls; the outlets cre wcontrolled. The flood weter from the

Connecticut River heos frec cccess to the tumnels under the oxisting
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conditions end the result would be on
dustricl plents ond o pessible blov=up
the dikes. To prevent such ccourrcncd,
vith manually opurated
concrete ~ wells ot the
be ccntrolled by pover purps cdoguetic

tion of thc storr ond sanitory sewage wll bo deflcebed into pres-

. conduits or severs and vill reguire no c.dditional control,., Only

Al

sur

[

the Jeckson Stroct sower will roquirce o fl oot gatc ond pumping plent,

3

the locotion of vhich is shown on Pleote Humber 1

3

Iz Tetimrted costs.~ The toble on th follovwing noge

et

~ivos the estimsted cost of the proposcd plun of protoetion:
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HOLYOIE, MASSACHUSETTS

=

COST BSTIMATE

Tten: Item : Quantity t Uit : Amount Total
e : : Cost : :
1, Dike Construction
Concrete 14,120 cu.yds. $15.00 % 2115,300
Reinforcing steel 1,478,000 1bs. 0.0% 7% ,900
Steel sheet piling 29%,600 sq.ft. 1.00 29%,600
Execavation and backfill 23,000 cu,yds. 1.00 2%,000
Embanicnent, earth 1%,000 cu.yds. 0.50 5,500
Riprap 1,200 cu.yds. 5.00 %,000
Reinforcing building to
serve as dike Lunp Sum 5,000
Teilrace structures
and gates Lump Sum 180,000
Penstock structures
and gates Lurp Sum 2ly, 600
Removing railroad tracks 1,200 1lin.ft. 1,00 1,200
Relaying railroed tracks 1,000 lin.it, z 400 2,000
Control gstes Mo, & raceway Tump Sun 1¢,000
873,100
Contingencies 204 174,20
Enpineering and overhead 15% 156,980
Total T $1,203%,500
2., Drainsge and Pumping Facilities
Pumping plant T-60 c.fvss Lump Sum 71,000
Pumps 15-5 ¢.f.s.(Average )Lump Sun 32,000
Sewer diversion {20") @ " 13,000
116,000
Contingencies o7 23,200
139,200
Engineering and overhead 157 - 20,800
Total i 160,000
%, Rights of Way and Dameges
Land Luwmp Sum 61,820
Dameges mp Sun 111,100
102,520
Legal, overhead and peneral expense 20% 20,580
' Totel T 123,500
li. Grand Total Capitel Costs 41,1,37,000
5. Total Annuel Costs 486,500
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flood bencfits as & re-
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velus of
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1. Vaoluc of protection.- The

sult of comstruction of the rccommended <dikes is cstimoted to be

511);,210 per annum, This wlue wos detormincd by adding the circet

s ' "

. indirect ennual losses discussed in Porogreph 15 d to the ennual

i)

f’)_;

an
recevereble 1loss beoause of deprceisticn of property velucs. An oaddi-

tional bonefit not included in this figurc end vhich is morc cor less

speculetive is that of irceronsed real cstatc values chbove the nermal

o

volue increase by positive protecticon ageinst future floads, It is

o

cbvious thet tho lends subjocted to freguent flooding erc not dosir-
sble for Further devclopment but by removing the possibility of such
demnge, the pctertial valuve of the lads end existing structures rill

increcse.

for two

2

Lo od

¢

fhe project is
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m, Plen of wrstruction.-

Ly

construction seasons, the dovmstrean sectlon eoxbending from the high

allrood
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sccond uait from the Helyoke Vinter Pover Comp

nigh grourd, about 2,700 fect below the Scutb!

vAll be coenstructed in the sceond yoor.

J

4

n. G&ffect of propesed works on £lood heights ond

)

f the norrov flood plein, vhich at present is

o

velocitics,~- EBocousc
et o relotively high elevetion, ond the numerous obstructions in this
flood plain, the intrecuction of dikes will not meterially affect

1

cither theo he velocity cf the flood vmters. The effects of

fourd te be ncgligilble

O LLt*tuCc of locol interests.,- The Ci

stoted by letter thot the proposed nlan of dike protection mects with

the gomeral cppravel of local interests, cnd thot the interests and of=-
ficirls concorncd hove vobed thet the City of Helycle should comply



with the Flood Control Act of 19%6 and with the governmen ntal policy
requiring local interests benefited to furnish sdequate drainage end

uping facilities.
ping

16. Northempton, Massachusetts.

&.. Description of the City.- The City of Northampton is

locrted along the west bank of the Comnecticut River, 9l miles ebove
the mouth. The mojor portion of the cilty is on high ground; Mill
River ruaning in o southcost directior to the Connecticut River
divides the city into two parts. The totel populotion indicoted by
the 1930 census wes 24,381 and the total crea is %16 squere miles.

A notable college for young women, other educction ~1 institutions,

o lorge soniterium, two lerge hospitals, end o few industricl concerns
engeged in tho monufrcture of brushes, knit goods, and cutlery cre lo-
ceted in the city.

bs Description of flooded cret .- The ores sucieet to
o

frequent flooding is the cgriculturel lands on either side of the Mill

bond
x—h
.._!
|....‘

River., dovmstreom from the city proper. River flows through this
E oJ

rren southrmrd to its confluencc vith the Comnccticut River. The

flood wnters during the 1936 flood breked up the HMill River Velley end
inmdeted portions of the moin business district cnd o portion of the
residenticl section in the city proper. PFProteoctive works cre proposcd
for about &6 ccres south and 109 zerss north of the ll River., In

4

this crce is locoted most of the menufecturing concerns end the muni-

c. Existing dikes.- An earth dike wos constructed in

1856-57 end enlerged in 1863 by o priwvete dike compeny to offord flood
rotection to the dcveloped eroca seuth of 411 River. This dike

P P

withstood the 1927 flood, but wes overtopped by the flood of ilrch

1936 by about 5 feet.
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d., Flood losses.- The flood losses sustaired in floods

prior to ilarsh 1936 are not evailable, The direct losses resulting
from the 1936 flood within the aree proposed for protection by dikes
emount to $h38,000, of which $2%7,000 is urben, $176,000 is indus-
tricl cnd $25,000 is highvey loss. Fron the damoge-frequency rela-

ocsses for the ares proposed for dike

(.*_
l_.l »
Q
3
w
oy
‘_I.
]
<
oy
[©]
o
*
8
o
)
.}
o
‘\.J
Le
D
Q
ct
)._l

protection amount te 317,550, The indirecct losses attributuble to
the loss of business, loss of eﬁployment, and interruption of trmns-
portation cnd communication, with their consecuent interference with
regular sctivities, hove been determinec to be slightly greater than
the direct losses. Over ond sbove the direct and indirect losses
there hes been o morked decrecse in the volue of the flooded property
from the general trend of property velues prior to the 1926 flood.

4.

Conservetive estimotes from field investigrtion show that the prop-

fte

"y

erty flooded in 19%6 has suffered a decreanse in copitel wlue o
sbout 15 per cent, ~ttributeble directly to the flood menace. The
recoverable copital loss is approximetely 80 per cent of the total
copital 1loss of 2L32,000, =nd smounts to %%1,5,600, Based on o con-

_servative yield of 6.0 per cent, the aversge cnmuzl losses beoouse of
the reoduction from normal volues smeount to $20,700. The total aver-
age snnunl losses vhich aro preventaoble by the rroposcd plon of dike
protection are swmrized in the following toble, the dircet ond ine
dircet losses hoving been reduced b
Comprehcnsive Plan of reservoirs:

Annusl DIrcct LOSS seeeerccescascees 02,600

Annuvel Indircct Loss seeeeeesveccaes 2,970

Annurl Loss from Decrease in
Property Velues seevssssscsssss 20,700

Totel ANNUSL LOSS eeeeesccsasesssess526,360
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PLAN OF PROTECTION

e. Alignment.- (1) The dike protection proposed for the City
of Horthempton is shovm on Plete No. 155. The dike will be con-
structed to the Comprehensive Plmm design grade and will protect =
totel ares of 2bout 175 acres., The dike elignment begins with an
earth dike &t high ground nenr the south end of Pomeroy Terrcce, pro=-
ceeds southenst moross liecdow Street, and thence southwest to Hockanum

Roed. A concrete cantilever wnll continues upstream along 1111l River
I

o

t

.t the riverside edge of Hockenum Rosd, passes under the Boston ond
linine Railroed bridge, ond continues clong the river benk to the earth
£i11 approach to the north end of the ¥right Avenue highway bridge.

An earth dike continues along the river honk to the New Yori, New Hoven
end Hartford Reilroad. This roilrocd embonkment is cbove dike

grode ond provides protection to o point cbout 600 fect belor the New
South Strect Bridge. In this remsining distence to the north cpproach
of the bridge o side track will be reised end short earth dike com-
structed to complete the protection, On the south side of Mill River

en ecrth dike begins ot the south epproach to the Hew South Streot

Bridge ond extends to the existing earth dike. A short concrete well

on the upper end of the existing dike is used for rsising the dike
vhere lock of spoce prevents cdditionsl ecrth scctlon. The clignment

2 Fal
L

then continued with the roising end cnlerging of the exisitng dike to

the Boston cnd llhine Reilrocd cmbankment. This reilrocd fill serves
as protection for obout 300 feet, after which o riverside fill on
“the ombonkment oxtends to o point opposite the cxisting corth dike ot
the junction of HMount Tom Ro-d cnd Dike Roads This existing dile
will be reised and enlerged, cmd concrete headwalls will be provided

=t the opening ot the State highway ond the reilrond trecks to focili-

tote sondbegging during grect floods. The Yright Avenue highvey



bridge will be reised about 7 feet to increese the floodwey erea of
Mill River and to eliminate the necessity for stop-log openings at
either end of the bridge. An earth dike extends upstream along the
east benk of 1711 River fran the Wew York, Yew Haven and Hertford
Reilrosd embonkment to high ground nesr Smith College.

(2) The alternate plan advocated by certein local in-
terests carsists of an earth dike beginning et Pomeroy
Hencock Street and following along the 2l ignment shown for the pro-
posed plan to Hockanum Rozd, then extending directly scross Mill
River to @ point whcere the exisitng dike intersects with the Boston
ond Foine Reilroed cmbenlment, thence clong the cxisting lower dike
to high ground. Dikes end floodwells along the Mill River as showm
in the proposed plsn, cre not required except for the short section
of corth dike immediately ebove the Hew Yori, Yew [oven ond Hartford
Reilrosd bridge scross }ill River, ond the short section of enrth.dike
jrmedictely below this bridge that would soerve &s & diversion dem for
i1l River. The flow from Mill River would be diverted from its
present course to the Ox-Bow by & diversion cancl to be oxcoveted
along the low ground or swale et the locction indicated on Plate llo.

he river between the two dike crossings

ct

155. The present bed of

betvicen low
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would be filled using the moteria
South Stroct ond the Boston ond icine Redlrood for this purpose. Ex-
isting senitery cnd storm weter scwers thet di schoarge into the scction

of the streesm bed to be filled would be crtended to the lover dike

crossing.

a

. Subsurfrce investigetions.= The high ground ot

Northarmmton is the outwesh of gleeicl leke bed deposits, while the low
land boyond the edge of the high ground is an clluvial plcin de=-

positcd by the Connccticut River, Auger berings olong the proposed



dike alignment north of 17ill River indicate a stratum of silt chang-
ing to fine sand from Pomeroy Terrace to Hockanum Road with a water
table about 2 feet below the surface of the low swale points. Along
the north and south banks of i1l River the earth is silt changing
to e variable medium sand end grevel, end then to a silty sand end
silty cley ot the lew South Street btridge. At the lower end of the
protected area south of Mill River the sandy material along the
railroad chenges to a silty sand end silty cley at high ground at the

west end of the existing dike. The borings shown on Plate Mo, 156

£

indicate small likelihood of piping during high floods, but the high
water-table from Pomeroy Terrasce to Hockanum Rosd indicates the ad-
visability of a subsurfece drain under the lendside toe of the pro-
posed dike to provide drainege of the seepage awny from the dike,
thereby mainteining & lovww saturation line and protecting the stabil~
t

ity of the soil structure.

z« Embanlament .- Barth dikes will be used in the dike

T

construction except vhere leck of space makes it more economical to
construct cmerete wells. The ecrth embanlment in genercl will be
subjected to verying heads up to o maximum of 13 feet at Hockanun
Rocd. The earth fill is desigred with 2 crown width of 10 feet end
side slopes of 1 vertical on 2-1/2 horizontal, except where speeicl
conditions maze it necessary to use & slope of 1 vertical on 2 hori-
zontcl, The metericl for the proposed embenionent is o well compocted
mixture of sand cnd silt to be obtained from the borrow crecs along

the riverside toe of the dike from Pomeroy Terrece to Hockanum Road
3

~

.

and r.long the Mill River below the proposed dikes. A grovel subsur-
foce drein is proposed under the landside toe for corth dikcs sub-

ectod to high hecds,

e



he Concretec wnlls cnd structures.- The cencrete walls are

of the centilever typc with steel shect pile cubeoff wall, and vary
JE s ¥

i

in heights up to o moximum height of 15 feet above grownd ot the

lowrer end clong Hockonum Roade. Reteining walls will be constructed

- s rw

on either side of the Boston cnd Ikine Railrecad where it is preposed

Fal

to end the earth £111 and lenve on opening of 5-foot depth to focili-

tate sandbogging during greet floods. The Yright Avenue highuny

eerth dike vhore scour is eaticipcted.
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focilities.- £ pumping plant of o

cepreity of 100 cubic fect per sccond will be loented at Valley Streot

end Fockenum Rood, with on intcrecpting scwer from the sever that

discherges into :

ol
Sinhon ejectors with a corneity of 10 cublic feet por sceond ore pro-
posed ot the sewer thot lsads under the roilrond cmbonkment to pro-

vide dreinarc for the crea south of iill River. Droinege gotes will

a2 o

be provided to provent backwater cxisting scwors,

k. Estimotcd costs.- The folloving teble gives the cs-

timcted costs of the proposcd plan of dike proteetion:
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NORTHANPTOX, MASSACHUSETTS
COST ESTIHATE
> 3 . Una .
i;im: Iten ; Quantity ; gi:: : Amount ; Total
1. Dike Construction

Clearing Lunp Sum & 1,200
Concrete %,200 cu,yds. 517.00 51y, 1100
Reinforcing steel 283,000 1lbs, 0.0% 1L:,400
Steel sheet piling %% ,600 sg.it. 1.25 iz ,000
Excavation and beckfill %2,100 cu.yds. 1.00 3,100
Embankment , earth 75,000 cu.yds. 0.50 37,500
Embankment, ecrth 1%2,000 cu.yds, 5 %%,000
Riprap %,100 cu.yds. 5,00 15,500
Raising bridge Lump Sum 5,000
Removing R.R. track 600 lin.ft, 1.00 600
Relsying R.R. track 600 lin.ft. 2,00 1,200
Tile drains Tump Swum 7,500
Gravel drain 12,000 cu.ycéss 1.00 12,000
230,000
Contingencies 2% 146,100
275,500
Tngineering and overhead 15% 41,500

Total 4318,000

2, Drainsge & Pumping Facilities

Punping plont 1=100 c.fes5. Lump Sum 65,000
Siphon ejector 1= 12 c.f.5. Lump Sum 1,400
Intercepting sewers (L8") 700 1lin.ft. 10,00 7,000
Dreinage gotes 3 Lump Sum 7,700
Outlet structure 1 Tump Sum 300"
31,300
Contingencies 20% 16,400
98,300
Engineering and overhead 15% 11,700

Total 11%,000

3, Rights of Way and Damages

Lend 26,000
Dameges 5,500°
32,500
Legal, overhend and genersl expense 207 5,500

Total o 29,000

li. Grond Totel Cepital Cost $1,70,000

5

Totel Annucl Cost

4 29,200




1. Valuc of protection.- The construction of the proposed dikes

will prevent the recurrence of the annual losses discussed in paragraph
16d. The average ennual benefit from the flood prevention value of the
dikes, therefore, is 326,360, This emount does not include a speculative
increase above the normel value of the lamd for its present use.

m. Plen of construction.- It is planned to complete the project

in one construction season., The intercepting sewer and pumping plant
outlet structure should be constructed simultaneously with the wall

along ockanum Road to save duplication of excavation end disruption of

traffic.
n. Effect of dike on flood heights and velocities.- As the di%e

41y

is situsted in close proximity to high ground, the overbank floodway
avea of the Comnecticut River is reduced byt very little by the construc-

tion. and the effects on flood hoights and velocities of the Connecticut

o. Attitude of local interests.- Local authorities arc in general

agreement that flood protection by dikes is desireble but stote thet
funds arc not avsileble for rocuired local porticipation et this tire,
Certain locel intorcsts fovor the elternste plan for the diversion of
1311 River, vhich hes many edvantages in addition to Flood Control that
nalecs it o morc attroctive plen to the City. 4s this plan is more cxpen-
sive both to the United Stetes end to loccl intercsts, it is considered
that the cost of basic plan of dike protection should reprcsent the

meximum cxvenditurc by the United States under cxisting Flood Control

policies.



TABLE NO. 53

SUMMARY OF DETAILS OF DIKES

THE FOLLOWING TABLE LISTS THE VARIOUS LOCALITIES OF DIKES, THE APPROXIMATE LENGTH OF EACH DIKE, AND THE QUANTITIES OF CONGRETE,
REINFORCING STEEL, STEEL SHEET PILING, EXCAVATION, EMBAMKMENT AND RIPRAP CORRESPONDING TO THE TOTAL GCONSTRUCTION COST FOR EACH DIKE.

{ LOGALITY of DIKE TYre w NET ! LENGTH CONCRETE REINFORCING | STEEL EXCAVATION | EMBANKMENT RIPRAP ToTAL M
m W:m_qu OF DIKE STEEL SHEET & BACKFILL EARTH FEDERAL |
! ! OF DIKE PitLine CosTs |
! {reeT)] {FeeT) (CuaYoss) (Pounps) {sQ.FT4) {cusYpse) | (CuaYose)} | (CuaYos.) Aoorr>mmx
H T
i . !
i HARTFORD, CONNe CONCRETE WALL 15-30 21,000 80,150 8,668,000 793,000 56,625 824,000 47,360 @ﬁuﬂoo“ooﬁ
i AND EARTH DIKE {
w
i EAST HARTFORD, COMN EARTH DIKE AND W
W L CoNCRETE WALL 15-30 15,000 _ 7,100 780,000 32,000 8,000 568,000 18,740 845,500
'

SPRINGFIELD, MASS, EARTH DIKE AND
CONCRETE WALL 812 12,000 9,350 984,000 99,200 10,000 43,500 8,620 590,000

WEST SPRINGFIELD, EARTH DIKE AND
MASS GONGRETE WALL 520 14,100 NONE NONE NONE NONE 200,000 11,500 225,000
o:.oommmu_3>mm, EARTH DIKE AND 8~12 24,000 6,600 594,000 40,000 3,500 302,000 23,200 680,000

CONCRETE WALL
HOLYOKE, MASS. COUCRETE WALL 5~14 17,400 16,420 1,478,000 293,600 23,000 13,000 1,200 1,208,500
AND EARTH DIKE w
| 1
(MORTHAMPTON, MASS. EARTH DIKE AND 10-20 11,600 3,200 288,000 33,600 3,100 207,000 3,100 318,000
CONCRETE WALL |
TOTALS 115,100 122,820 12,792,000 | 1,291,400 104,225 2,157,500 113,720 | $8,562,000
! ]
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TABLE 54

GENERAL DIKE DATA

! “APPROXe | CHARACTER i ASSESSED TcTAL DIRECT CosT TO COSTS TO LOCAL INTERESTS N RATIO RATlO o
APPROXs [APPROXe AREA OF AREA VALUATION [FLOOD LOSSES { UMITED STATES [RIGHTS OF WAY;PumMPING PLANTS ToTaL ToraL ToTAL
LocALITY | TYPE OF OIKE MHEtGHT JLENGTH  PROTECTED | PROTECTED | OF AREA IN AREA FOR AlD DAMAGES | AND DRAINAGE TOTAL CosT CosT TO CosT TO 1936
loF DIKE |OF DIKE PROTECTED PROTEGTED CONSTRUCTION APPURTENANCES hSSESSED | DIRECT
(1936) VALUATION |FLOOD L0SS
(reeT) | {FeeT) (acres) i i {(Per CENT)I (PER CENT)
{ARTFORD | CONCRETE WALL }
& EARTH FILL 20 21,000 2,755 | RAILROAD $135,600,000 $7,330,000 34,700,000 315,000 ,000 $840,000 | $5,540,000 441 75.6
INDUSTRIAL ;
COMMERC I AL i
RESIDEHTIAL ;
EAST EARTH FILL & 20 15,000 582 | RAILROAD m\4m¢uoc& 1,324,000 845,500 | 202,500 233,000 435,500 ¢+ 1,261,000 15.2 96.8
HARTFORD | CONCRETE WALL COMMERCTAL m
RESIDENTIAL i ! !
SPRING= EARTH FILL & 10 12,000 819 | RAILROAD wm~wmw~oog 3,701,000 590,000 66,000 1,158,000 1,224,000 | 1,814,000 24 4940
FIELD CONGRETE WALL INDUSTRIAL }
COMMERCIAL
RESIDENTIAL |
-4
yes EARTH FILL & 12 16,800 1,044 | [NDUSTRIAL 16,048,000 2,854,000 225,000 11,000 30,000 41,000 266,000 Te7 9.3
! SPRENGm COHCRETE WALL COMMERCIAL
FIELD RESIDENTIAL :
CHICOPEE | EARTH FILL & 10 24,000 1,020 | IupuSTRIAL 5,909,000 871,000 630,000 58,000 568,000 627,000 ; 1,307,000 22.1 150.1 I
CONCRETE WALL COMMERC AL ‘
RESIDENTIAL
HOLYOKE CONGRETE WALL 10 17,400 105 | INDUSTRIAL 11,720,000 774,000 1,203,500 123,500 160,000 283,500 ! 1,487,000 12.7 192.1
% EARTH FILL RESIDENTIAL ’ w !
NORTHAMP-i EARTH FILL & 15 11,600 175 | SMaLL 2,716,000 438,000 318,000 39,000 113,800 152,000 470,000 17.3 10745
TON CONCRETE WALL GOMMERCIAL ;
i RESIDENTIAY !
TOTAL 117,800 m 6,500 $255,716,000; $17,292,000 | $8,562,000 $815,000 $2,788,000 $3,603,000 wémsAmmvooo. 4.8 ! 70.4
i 1 . }
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SECTION 6

CHANNEL IMPROVEMENTS

1. Scope.- This section of the Appendix presents studies of

channel improvements at four reaches of the Connecticut River:
Middletown Harrows below Hartford, Comn,,
Pecowsic Farrows below Springfield, Imss.,

)

Smith Ferry Narrows above Holyoke, koss.,
Jells River Bar at Wells River, Vermont.

Tt nlso contains estimates of the cost of these improvements their
3

=
-
s
D
o
E<
-
o0
i3
A,

probeble effects on flood levels upstreen and in thel

the probable benéfits resulting from such improvements, These plans
are based on cngineccring cnd sconomic date secured for the flood of

R} 3

Merch 1936, upon rccent surveys, =nd upon data collected for the

Document 308 Report.

5, TMethod of detcrmining flood controlling effoct.- Typical

comput=tions upon vhich the flood reducti s are based, are sumaarized

eods and

in Tebles 55 to 60, inclusive, These show chamel velocity !
baclcvater computotions under existing end modified conditions, the
flood reduction being token as the difference between present end

modifiecd water surfoce elevetions, For th e Narrows near

Springficld, znd Holyckc, rational evoluations were medc of the
aotural heed losscs during the Ikrch 19%6 end Hovember 1927 flood

crests, the profiles thus computed being in substontial cgreement

Plotos Mos. 157 to 1634, inclusive. The loss of hecd bectuso of

friction is determincd by the ilemning forrmule which 1s
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Q=] 1.L86 w23 | gl
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discharge in cubic feet per second

in vhich 9

A cross secticn in squere fest

u
™
a3
(O]
o
o]
iy

R = mean hydrulic radivs in fee

S = patio of fall due to friction loss to length of reach.

n = coefficient of roughness.
The term, "conveyence', used in the tables is the brocketed pert of the

shove formule. Assuming overbenk "n" to be 2.5 x chennel "n", & total
conveyence was computed as the sum of the channel conveysnce plus O.h x
the overbenk conveyonce. Allowmnce was made for hecd losses from curv-

ature by incressing either the coeffl jent of roughness or the friction

1,
t

loss, the percentcge incrense depending upon the degree of curvcture.

gler's formule vas used to determine the loss of heed caused by bridge

bt

piers. Losses from chonges of velocity were evaluated os follows:

Locction Head loss from Controction Hesd loss from Expansion
Below Hartford 0.2 x inecrecse in velocity head OJy % decrease in velocity
v v
head
Belo s Springfield 0.2 x i " i P00 x M ] non

Above Holyoke 0.%5 x " " K 070 x " i e
The higher coefficients used cbove Holyoke were necessitoted by the
frct thot in thot reletively turbulent recch the cross sections measured

were too for snort to #nclude 211 the chonges in velocity. In the

were teken os 0.8 x velocity hecd ot thet point., Using the cbove hend
losses it wes found thot knovn flood profiles could be reproduced by

beckueter computotions using these welues for the coefficient of rough-

ness:
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Locetion fhennel "n" for 1936 flood Chamel "n" for 1927 flood
Below Hartford .028 ,026
Below Springfield L0289 .02L5
Above Holyoke .0%3 .0%3%
Profiles modified by chennel enlargements were obtained by computa
similar to those shovn in Tables 58 and 60.
%, llethod of determining flood controlling benefits.- Direct

flood losses in selected demsge .zones

improvement plens were related to frequency b

Section 2 of the Appendi

termined sccordingly. Similar reletions

[

as modified by channel improvements, were prepared snd the mo

averace snnual direct flood loss determined.

:

ling benefits are obviously the di
modified flood lozses.
improvement plan on three premises:

()

No other flood controlling ola

(b) Prior comstruction of reserveirs
(c) tion of Comprehsns

Prior ccustruc
zes

continued on

and average annual direct

fferencas between

fellow

by the various channel

by the method described in

"lood losses ce=-

of flood losses to freguency,

odified

The direct flcod control-

the natural and

This evalustion was made for each channel

ive Plan,

ing page)



L. Description of reach.- The reach of river considered extends

from Enfield Repids, where the effect of any channel improvement below
Hartford disappears, to Paper Rock, 2t the dovmstream end of the improves: -
ments under consideration, a totsl distance of L1 miles. Specieal at-
tention wes given to the 24 miles from Hartford to Paper Rock where the
greatest flood losses in Connecticut heve cccurred. Through the Enfield
Rapids for a distence of 5 miles the wvalley is nerrow and the flood slope
comparatively great, being about 7,6 feet per mile., In the folloving
reach, about 25 miles in length, including Fertford end extending to
Gilderslecve Islend, the valley is more than & mile wide snd the flood
slopec wniformly about 0.3 foot per mile., In the remeining eight miles

to Paper Rock the welley graduelly nerrows, swings from its provious

gradually turns cest-

southerly direction towards the southwest and t!
ward wuntil below “iddletovn it hes takon an easterly dircction. The
avercge Tlood slope in this resch is 0.9 foot per milc, part of the fall

being concentrated at the "Straits” between Bodizin Rocl: and Papsr Roclk.

ortford is shown on Plete YMo. 157.

A genaral mep of the river below

In the ebsence of conteours fi

cn the map, so plottcd that the

incide with the cross-scction lincs.
high wator profiles src shown on Plate Mo, 16C,

5. Scope.- This study nreseats two plens, dosigneted Plans £
and B, for chmncl improvemcnt below Hartford. Plen A provides for
enlarging the constricted flood chemncl at Eockin Rock and straighten-
ing the shorc linc on the left banlkt of the "Straits" about 2.2 miles
below Middletovm, Plen B provides for an auxiliasry flood channel to

be oxcevetcd across the bend from Gildeorsleeve Islond through Job's

Pord to & point about 300 fect below Faper Rocl, The total length of
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the chamnel is 11,0 miles while the corresponding distance by river

™

A s -~ 7 .
sround the bend is 7.6 miles. HEstimotes of costs,

oF
jna

[

e reduction of

o

azs

flood heights, snd the resultant benefits st Hartford, Middletowm, and
= 3 s s

other aress affscted are presented for both pleans.

’
/

o Problem.~ From examination of the

b

oy

farch 1936 high weter profile

J-

it can be seen thet two-thirds of the fell from Hartford to Paper Rock
is concentrated in the bend and constrictions of the lower third of the

rezch, below Gildersleeve Island. finy reduction of the flood slope in

this resch would 1ower flood stages at Hartford, iddletown and ad-
jacent ocreas vhers the greatest flood losses in Connecticut hsve oc-
curred. The topogrephy lends itsclf to two possible methods of ef=-
fecting such o reduction, the economic justification of cither method
depending upon the rolative cost and value of the floéq reduction

secured.,

7. Description of Plen A.- Plon A provides for enlarging the

£lood chennel ot RBodkin Reck and for straightening the ghore line on
Z

the left banz as showm on Plete To. 153, the line of the cut te be so

placed thot the moximum redvetion in flood veleccelty for the amount of

meterial evcovoted would be obitained. Bodkin

1eft bonk et the upstrean cntrance to tho "Stro

miles shove Seybrook Light =nd 2.2 miles bolow

scotionnl crea of the chemmel ot the 1336 flo
0,000 squere foet for o distence of 700 feet chbove the promontory

- , . A =] '
end 1,300 fect below it, vith o minizum arce of 34,000 sguore feet. By

435
19

Plon A a wniform cross—soch arec of 140,000 scusre foet would be
obteined. It is csbimstod thot this would require anproximetely

S
8,100 cubic yerds of onrth execyetion ond 79l;,300 cubic yerds of rock

Fal

oxcevebion ot o totael cost of $832,200., The surfucc of nrectically

&

the entire scetion is oxposcd ledge rock. The details of the

cstimotce follovw:
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ESTTHMATE OF COST - PLAN A

T T Quentity | ¢ o :
vem, Item : and ;  Umit o, Amount : Total
I‘!O.. . Tnit . Cost . .
1. Construction
et S T . . .
Proliminory investigation o e Lump Su § 5,000
Clcering % ocCa 75 .00 225
Excavetion, eorth 8,26 c.y. 10 %,370
Exesvotion, rock, dry 24,250 cuye 1.50 516,375
- . §
Excovetion, rock, under- 50, L6 c.ye 1,00 200,18,
weter LUl e S i25,15E
Contingencics cnd overheod 15% 108,846
Total $5822,000
5, Relocation of Railroads ond Utilities Tone
3, Rights of VWoy ond Lend
and 6 ac, 30,00 130
N . 5 o7 .
Contingencics ond overhead 15% 20
Totel 200
i, Highwey Relocetion Yone
5. Grand Totzl Cepital Cost & 8%2,200

The snnucl cherge ageinst this cepital cost is about £33,760.

8. Flood controlling offcct of Plan A~ In the reach of river

dircctly cbove and below Bodkin Rock it is cstimoted thot ot the Horeh
1936 flood crest the head loss by eddics wes 0.87 foot; by channel

friction, 1.09 feet; ond by curveture, contrection end expansion, 0.2k

foot, With thc chenncl streightening and widening proncscd in Plon A
(] [ T

it is ostimntcd that the hood loss Dy cddics would hove been eliminctod;

ve hoen rcduced to 0.71

-y

thet the head loss by chronnel friction would h
foot; cndé by curvoture, contraction, cnd expansion, to 0.18 foot. The
net result is thot the erch 19%6 flood stoge ot tho upper cnd of tho

proposecd improvemcnt would hove been reduced 1431 fect. This cffcect

- 221 -



e

would become less pronouzced as it moved upstreem and converged with

the natural profile in the In the following table are
given natural and modified water surfoce elevebions and stage reductions
at several points for the 1927 and 1936 floods, On Flate Yo, 160 the
19%6 modified profile is shown. Since the hydraulic computetions

necesssryv to evaluate are some-—

[

what erbitrary in their na Jéakl ! he nroposed i

orovement were intentionally computed at thelr maximun reasonable

values so that the resulting benefits would represent the mexinum

probable

19%6 AYD 1927 FLOOD REDUCTIONS - PLAY A

- P

T
e oe s ocation of o I
Division : Hed, : uot..uok.
., Index Stage Ft. :0Blev.:Blev.:

Above Enfield Rapids :Thompsonville
Tindsor Locks to Hart- : : H : : : :

ford ndsor Locks :L0.52
Hortford and T. Hart=-

=
[®]
o
A}
RGN
°
N
\L)
U
Ut
.
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ford :Hartford :57.1h¢f56:71: JE 28
Hertford to Cromiell ciethersfield :35.75: 3%.25: .00 25
-nmell and Portland  :Cromell :51.56: 30.,15: 121 :22
SiAletorm :Middletovm 30,62 29,30 1.28 21

9. Average annuel benefits by Plan A.- The average

duction of direct loss, and its retio To

folloving teble for Plon A alone, Plan £

reservoirs of the Comprehensive Plaxn, and

of Comprehensive Pl



: Average Annusl Hoductlon
Damage Zone : - : Plen A eiter s Plan A after Compre-
& - : ian . : Comprezo wsive  :hensive Reservoir Plen
;  huome : Rescrvoir Plan and Dikes
Windsor Locks to Hartford : &  L50 : % 70 : 58 70
T - z
Hartford end E. Fartford : 23,400 : 11,560 : 0
Hartford to Cromwell : 1460 : 100 : 100
Cromvrell end Portland : 1,260 : 350 : 950
EeR : : 3 83 : 70 .
ifiddletomm : 5,83 : 1,32 : 1,%20
T %%0,150 : 57,000 : ,Lho
Ratio Dircet Benefit
Cost 0.77 0,182 0.083
Sincoe total bencfits are showm in Section & of the Apnendix to De
between 2 and 3 times the reduction of direct loss, Plan A can be
justified economicelly if consider=d elone but not if reservoirs ond
dikes erc constructed. Since the Comprehonsive Rescrvoir Plan is
justified Plan A cennot be justified.

10, Description of Plan B,- Plan B provides for sn suxilisary
£1ood woker canel to be cxcavated from the Connecticut Hiver ot Gilder-
sloeve Island scross the bend through Job's rond to =
feot below Papcr Rock. The soncrel plan, vrofilc sleng the center line

& i s & s
end rcprescntative cross=scotions of the canal cro shovm on Plate fo.

th ould be l1.0 miles, whereas the

The total length of the ca

158.

corrcsponding distance around the bond is 7.6 milcs. The censzl would
hove = wniform bottom width at mean sca lovsl of 400 fcot and side
slopcs of 1 on 2 in carth ond of 11 on 1 in rock. The average depth

£ cut “rould be 68 fect end the moximum, 190 fect. Tho resulteant
total volume of excavation voulcd bo %8,1,00,000 cubic yords, of wnich

1,100,000 cubic yerds orc cssumcd to be rock, based on s

outecroprpings ot the lower end of the conal, no borings having been
modc. The side of the conal would bo riprepncd to the maximun flood
l1ovel. In order o prevent the ultimete formation by scour of on

- 22% =



auxiliary low water chamel that vrould divide the low water flow anc
increase the formetion of bars in both channels, & mass concrete
spillway would be provided with a crest elevation of 11.0 feet above
mean sea level, to be feunded on rock if arcountered within a feasible
depth. An outcropping of rock in the vicinity of the proposed spill-
way location merely indicetes suitable foundetion conditions, as no

borings heve been mede, It is estimeted that the natural water surface

elevetion in the river is below the proposed spillway crest elevation

-~ -

1

90 per cent of the time end that no ircrewmse in dredging costs to main-
tain the existing nevigation chennel eround the bend would result from
the diversion of flow through the cenel when the river rises sbove the
spillwey crest. Its locstion is shovm o the general plan of Plete
No. 158, About 1,200 acres of 1e11d would be required of vhich about
500 acres are good tobacco lend snd the remainder consists of meadows,
pestures, spzrsely wooded hillsides, end swompy bottom. Eleven sets
of farm buildings =nd %C swmer cabins in the viecinity of Job's rond

area to be excaveted, The cancl site is troversed by

g:};
=
o)

are vwithin

5 highweys end minor crossrocds. Tt is nroposed to provide bridges
z gawey PIOE I &

for two of the highweys. The 2ir line division of the ¥ew York, Mew
Uaven and Fortford Reilroed crosses the cancl site on & £iil ot an

clevotion of 126.7 feet sbove mecn see level, neccssitoting o single

srock reilrocd bridre with & length of chout 1,000 fcete



Iten: : . T 0nit ¢ ) : "
Mo.: Item . Quantity . Cost : Amount ; Total
1. Construction

Prelinminory investigation Lump Sum § 20,000
(Cleerin 380 ac. 31,0,00° 15,200
Sxcovation, rock 1,005,170 cay. 1.30 1,423,700
Execvetion, earth 37,268,150 c.y. 25 9,%17,000
Spiilway, cozncrete 12,720 cays 10,00 127,200
Riprep - stone 90,180 c.¥e 5,00 270,500
17,175,660
Contingencics end overhead 15% 1,676,&00
Total T~ 412,850,000
2, Relocotion snd Railroeds end Utilities
Teilrocd relocetion 5 mi, 108,000 %0,000
Reilrosd bridge 7 1,040 £5. long Lunp Sum 35%,800
Tronsmission line (1200 feet
enchorage crossing) v 550002
Minor ‘telephone and
transmission lincs 5 mi, 2,800 11,000
~—T5 500
Contingencies andé overhesd 15% &2,200
Total — T 1,75,000
%, Rights of Wy ond Lend
en 4 1,900 ac, Lump Sun 141,100
Buildings purchased 11 scts i i 7%,000
30 sumaer
cottages
211,100
Contingencies and overheed 15% %2 900
Totel T 247,000
i, Highway Relocction
18~foot Concrete b i 23,500
18-foot liacadanm 1.2 mi, 25,500
Bridges 2 301,400
Contingenciecs and overhead 15% 5ly, 600
Total T pLLBQ,OGO
5, Grand Totel Capital Cost $1%,992,000

The ennual charge against this capitel cost is sbow $71%,802,
o = 9 Ve
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11, Flood controlling offect of Plen B.- The totel hesd loss

3

~

in the Connccticut River from Gildersleecve Island to FPuper Rocz during
the ibreh 1936 flood crest was 6491 fect, cnd curing the November 1927

n

(=5

b feet. The cuxilicry flood wmter caontl proposed

g L

(838

flood crest,
Plen B would hove divertced 35 por centef the disehorge from this reooch
of the mein river during the 1
heve lowered the high wator elcvotion ¢t Gildersleeve Islend 3.90 fost,

tcd thot the cncol would hove cerricd 27 por cent of the

discherso during the 1927 floed crcst ond would hoeve lowercd the high
el o &
woter elevation ot Gilderslecve Islend %,16 fect. This cffcet wrould

heve hoen less pronounced os it moved upstrenm nud coaverged vith the

naturcl profile in the Enficld Repids. Tn the folloving table are

L

stege reductions

bl

¢

given naturel and modified veter surface elevetions and

at seversl moints for the 1927 end 1936 flocds. On Plate ¥Fo. 160 the

: stior i :
DIVISIOHN ; Location ol ;
. Index Stege o
hompsonville :58,3%9: 5829: 0 1 53 OO 5%.,00: O
indsor Locks :10.52: 38.72: 1.30: 25.00: 33%.9: 1.51
arsford 2572l 35,025 2.12: _u.37 26.59: 1.73
L el = 1 ~
Hortford fetharsfield :35,20: j:.%G: 2 .80: ;o.)u' 2%.39: 235
4 P - 7 Ty ; ~
Crorrrell and D01VA(J :Cromwell 31 361 28,1 2.95: 22,04 19.56: 2.3
.« ns 1 3 ) 4 Z 7
Hiddletowm :iddl etorm 130,82 2.50: 21.37: 12.19: 2.18

e vilot chammel at the location of Plan B and of derending ugon the
flood flov of the river to scour the channel to o cross-sectionel area
sufficient to nroduce apprecizble siznge recuctions. The principsl merit

of this method is its low initisl cost., There are two major objections

to it, the uncerteinty of obtalning oppreciable s stoge reductions, and

1
o
n
O
1
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the injury to
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by silting slter every flood would meterielly increcse the cost of channel
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hensive Ple ikes.

: Avercrse Antusl Recuction

T TTTTT¥iEn T Eftor : Plenm B after Com-
Pl on .

Demegc Zone ; Flen B pomy : prehensive Resers

1on . . N .

, flone : Rescrvo : voir Plern & Dikes

: 5031

Although total bencfits may be 2 or 3 times the dirce

ean ho sccn thot Plen B is not justifisd a2lone or in with
eny other flood control plan.
07
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STUDY OF CHARNRL T+PROVEMENT BELOW SPRINGFIDLD

1%, Description of recch,- The reach of river studicd cxtends

from the foot of Holyoke Dam in Holyole, limss. vhere the effoct of any
chennel improvement below Springficld disappcars, to the lover onc of
the Pecowsic Farrows below Springficid. Specicl attontion was given to
the lower lp milcs below Horth End Bridge, Springficld, where the great-
ost flood losses heve been suffered, The total length of the rcaoch is
sbout 1%.0 milcs, the river flowing in o gencrally souvtherly direction

in © scrios of vwide bends. From Holyoke to Chicopece, a distonce of
about 6.0 river miles, the river velley is over a mile in width ond hes
A .

& feirly uniforn slopc of ebout 0.92 foot per mile. The mein river is

jeined by the Chicopec River just ebove the City of Chicopee, end from

pde

that point to the Worth End Bridge in Soringficld the valloy norrows
somovhot, while the chomel undorgocs soveral gradusl chinges in scetion
end direcction. The distance covered in this part of the rooch is cbout
%,0 miles wwith en everage slope of about 0.30 foot ovor milc. In the rec-

meining L milcs tho river flovs in o southeestorly dirceticn with & mean

flood slove of 1.00 foot through the City of Springficld pust

the nouth of the Westficld River, to Pocowsic Polat, vhere it enters

the constricted scction kncim os the Horrows. The flood slepe through

-

. - . - L I . 2 N .
the Varross is chout 1,66 foot per mile. 4 gener2l plen of tho river
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sggereted cross-scetions are shown on the plon, so plotted ®hot t

tho crogs~scetion lines.

19%6 wnd Hovembor 1027

floods arc <lsc dhowm on Plate Mo, 161. Simultaneous stoge readings

Springficld, The resulting profile shewed o much flatter flced slope



at the Narrows than existed: at the 1927 pesk, indicating scour during

]

the intervening period. <Jross-sectional data obtained in 1903 and fol=-
lowing the 1936 flood show considerable scour, a large part of which may

have occurred during the 19%6 flood. Since it is believed that a re-

currence of the 1927 flood would produce & high wmter profile in sub-
stantial agreement with the simulteneous stage readings referred to

above, the profile based on them has been used as the 1927 flood pro-
file. '

1l;. Problem.- Ezaminetion of the high water profiles for the
March 1936 and Movember 1927 floods reveals & slight increzse in the
flood slope through the Marrows. Reduction of this flood slope would
result in slightly lower flood levels at Springfield and Chicopee and

points upstream as far as the foot of Holyoke Dam,

method of effecting this reduction appears to be the removal of Pe-
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cowsic Point, thereby widening the flood chamel and
carrying capecity. The two plans studied, designated as Plans A and

B, differed only in the sxtent of the enlasrgement provided.

—

15. Description of Plan A.- Plen A provides for enlergenent

of the flood chennel at the Pecowsic ¥orrows by removal of Pecowsic
Point and siraightening the shore line on the left barlk as shown on
Plate Hfo. 162, Pecowsic Point is loceted on the left hank of the
river just below the mouth of Pecowsic Brook, snd maris the upstrean
entrance to the Xarrows. The cross-sectionel area of the channel at
the 1936 flood crest is less than ;6,100 squere feet for a distance
of about 1,000 feet ohove Pecowslec Point and for about 7,000 feet

below it, with & mininum arez of 35,500 squere feet at the most con-

-

1

stricted section., The line of cut is so placed that the erlarged
channel would hove sufficient carrying capacity to poss a flood of

W

the megnitude of the March 1936 flood without eny change in the slope

- 229



of the wvelocity head profile throughout that section

stely 2,025

would thereby be ob=

, 700

CHCAV =

relocations,

¢ details

minimun eross-sectional erea of L6,L00 squere feet

teined, It is cstimated that this would reguire approxi:

cubic yards of ecrth excavetion znd 259,100 cubice yeards of roclk
tion with o total cost, including rights of way, lend, and

of $1,2%%,900, Rock is ecssumed to extend back horizontally from its
outeropping on the river bank, no berings heving been mudece. Th

of the estimcte fo

11 ow

COST ~ PLAY A

Ttem: . : . ¢ Unit .
Ho . Iten , Quantity . Cost : Amount Total
1. Construction
Preliminery investigation Lump Sum 1,000
Clesring 30 ac, i i 2,000
EBxcavation, ecrth 2,025,700 c.v. 504625 506,4_
Breovation, rock 273,100 ca¥e 1.50 758,580
Concrete, re* forced 1,000 c.y. 15,00 N.IQLQOO
Slsé: ’9\/‘.5
Contingencics and overhend 15% 132,115
Total T 51,015,400
2, Reclocation of Reilroods snd Utilities
Railrood relocation ' .72 mi. Lunp Sum 4,000
Contingencies and overheod 155 1,500
Total T i 311,500
5. Rights of Viay und Lend

Lend (City Pork)

Buildings purchasecd

Lump Swum
it it

11,0,000
20,000
150,000

Contingencics and overhead 15% QL 000
= . Rt
Total 18,000
ly. Highway Relocction Hone
5. COrand Totzl Cepital Cost 81,233,900
The annusl charge npainst this cepitel cest is ebout 557,500,

1
\v}



includ=d

o rosult of the chrnnel gnlorsonent tnd

strecm uatil fincllz the no

16, Floocd controlling cffeet of Plrn A,- In tho rcach of river

t the imrch 1936 crest from ch L fricition wms 0.67 foot cnd loss

from curvoturc, controction, end cxpension combincd s 0032 foct. As

proposcd in

i% 45 eastinrtod thet the loss from channel friction would hove

beon reduced to Q. foot and the lossges” from controcticn nnd cxprnsion
would heve been procticclly climinated. The curveturc loss would hove

boen roduced to 0,09 foot. The net result is thet the lmrch 1936 max-

. - . - 1z s E
imum flood lovel would hewe been neoduced 0,050 foot ot the !.crorial
Bridge 0 .25 foot ot the Chicopee Highwny Bridge. The ction in

flocd Leovels becomas leoss pronouwnced os the compubtotions procced up-

following teble gives the noturc]

nd stoge roductlons ot

19%6 Al

HMemor
c

.
N .
Leocotion of Index : Fovember 1927 Flood
T, . Trte @ i0C. 1 RCC.
bog =
: Fleve 1 Elev. @ Ft.

inl Bridge, Sprinz- : : : : : :
18 s 56,0l 55,58 1 0 2 52.78 : 59.55 : 0.23

)
[

. I L o : :
Chicopce Highweoy Briagce r £9.L5: 52,20 @ 025 ¢ 82.39 : 0,12
17. Average snnucl bencfits by Plon A .- The avercge cnnuael re-
loss, and its rotic to ann

or Plin & 2lone, Plen A ofter completion of the

rescrvoirs of the Comprchensive Plan, snd Plen A ofter caompletion of

Compr chcnsive Plen including roserveirs cnd dikos.



:Plon L. oftcr Compre-
: hﬁﬂs*vc Rescrvoir
: Plon ond Dikoes

Demnge Zonc . Plon .
nlone .

Sprinzficld Dike Lrea ¢ % 8,100 :

He omringfiold Dilee idreo: 3,930 : 0
Romrining croo offceted : :
. £ 7
by chrnncl improvemcnt 0 3, 1,0 - 275 : 120
+o P : 2o AL ; o
Totcols . £15,970 . %% ,565 : 2120

Ratio Dircet Boncfit 02758 0,070 0,002
Cos*®

rcenovel of Pocowrsic

much rorc limited in

n

of chernel enlorgeoment ore heacd on F£icld drnta rnd studics modso by the

typiccl cross scetions cre shovn on Plote ¥o. 162+ By Plen B the chan-

nel croe ot the most constricted scetlon is increascd from %5 ,900 squrre

feot Lo %9 15 osbimetod thot this cut veould reguire

)
o
o
)

W2
5
2]
)
()
ot
L]
=
Cf-
],- ie

of crrth cxcovotien mnd 35,200 cubic

o

yords of roclk

folloving trblco. Rock is cssuncd to arbond boolr horizontolly from 14
oukercorving on the river bon'z, no borings boon nnde.

e
(Tcble on following prgo)
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h..

COPulﬂ””TC]fS cnd overhend

il

Total

'?ST.'. i .hr o_, LOS? - PLL.".l' 'B
Ttom: : ¢ Unit :
- + NDuentity ) ° mount : Tote
0ot Ttem . ueatity . Cost : Amoun . Totel
1, Construction
Proliminory invostigotion Lump Sum » 1,000
Clecaring 5 ac. i i 375
1 —_ u, s v —
Exeovobion, enrth 29i1,300 Cayo 2025 75,57
Excovrtion, rock 35,200 co¥e 1.5 52,800
Contingeneics cnd overhch 155 19,250
Totel #11,7,000

2% 000

5,750

0.3 =i Luman Sum 15,000
15% 2,250
) 117,250
9 %19%,000
The ranuel chorge cgoinst this copitel cost is obe ut $8,990.

19, Floodrcontrolling offeet of Plonm B.- The reductions in head
1osscs ¢ffechod by Plem B ore similer to thoes ohbzined by Plom i, bub
much lesse. The loss from chemnel epiction ould hove boen reducced from
0.67 foot to .60 foot =nd thc losscs heorusoe of controction ond cxprnsion
vould L-ve boen grootly roduced bub not entircly ated os in the
cese of Plom h. The contrichion loss culd bo reducad from 0,072 foot

- B%3 -
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STUDY OF CHANNEL IMPROVEIMENT ARZOVE HOLYOKE, Mu3SACHUSETTS

91, Description of reach.- The reach of river considered in this

study extends from the highwray bridge at Northampton, Massachusetts, to

the Holyoke Dam in Holyoke, Tassachusetts. The total length of th

resch is about 11 miles, the river flowing in a gonerally southerly di-
rection. About 5.l miles below Northeampton Bridge, the river flows
through a gap in the Holyoke Renge and the width of the flood plain is
reduced abruptly from over 1-1/2 miles to about 1/2 mile. About 2.5

miles below this gap, the river enters the restricted section known as
Smith Ferry Herrows and occupies the entire velley width of about 700 feot.
The restricted scction is 1. miles long end terminotes in the pool of

the Holyoke Dam. 1In 1956, the f1ood slope from Northampton Bridge to

the gop’in Holyoke Renge was 0.37 foot per mile; from the gop to the Ner-
rows, 1.00 foot per mile; and through the Narrows, 6.1 feet per mile. A
general map of the river from Northempton to Holyoke is shown on Plate

¥o. 163A, On this map are shom nine exaggerated cross sections so plotted
thet the March 1936 high water clevation coinecides with the cross section
1ine in each casece. On Plate No. 1634 are also showm the computed pro=
files for the ilarch 1936 flood under existing channel conditions and with
the chsnnel improved by two plans.

22, Scope.- This study presents two plans, designatced Plens A snd

B, for chomel improvement in the restricted section lmown as Smith Ferry
E&rréws sbove Holyoke. Plan A provices for enlargement of the flood chan~
nel by widening the banks end excoveting to low=water level, thereby in-
creasing the minimum cross-sectional area asbout 25 per cent. Plan B
provides for a similer enlargement by widening the bonks and excavebting

to & depth of five feet below the low-water level, thereby increasing

the minimum cross-scctional arca obout 3l per cent. Estimates of costs,
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the roduction of flood heights, and the resultant ben
for both plans,

23. Problem.- The channel comstriction at Smith Ferry Harrows
above Holyoke eppears to be o mejor foctor in bhecking up flood woters
through Worthempton. Tho high water profide for the March 9%6 flood
shows & decided inmcrease in the flood slopc through the Harrows; reduc-
tion of this flood slope would lower flood levels ot points upstreen,
including Northampton., Such slope reduction can be ccconplished by
enlerging the flood chamel throu gh thc most rostricted scetion knovm os
Smith Ferry HNorrows, thercby incrcasing the carrying copeclity and reduc-

ing the hcad losses causcd by sudden changes in velocity.

2ly, Description of Flon 4.~ Plan A provides for enlergement of

the flood channcl through the Norrows by widening the banks ond cxcavet-
ing down to the low water clevation. Most of the material cxcevoted would

come from thc oost benk of the river, thercby streightening the chomel

end effecting & more uniform cross scetion, For o distencc of cbout

-

3,500 fect the cross-scctionnl srec of the chenncl below the lcvel of the

1936 flood crust is loss the 22,000 squerc feet, with o minimum erce of

.

e
W

,000 squere fect ot the most constricted scetion, Becauvsc of th
quontity of rock involved in cxcaveting o chamcl of uriform carrying
capecity throvgh this reach, it does not nppear economicel to eliminete

entircly the head losses from contraction and oxpansion. The line of

cut according to this Zplan is so ploced, how ever, thet the March 1936
flood would heve pessed through this reach with o hood loss of only 0.56
foot from ocontrection end xpansion. The minimum cross-secticnal oreca
thus obtcined is 20,100 squere feet. It is estimcted that this cut
would reouire sprroximetely 37,000 cubic yards of coerth excovetion and

7%5,000 cubic yerds of rock excevebion et o total cest, including rights

of way end land, of $591,700. Wo rolocation of highwey or roilroad is

- 237 -
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contemploted, o borings hove boen made but the numcrous outcroppings

of ledgc 2long this recch indicote thet bedrock is covered by o rela-
of eorth, Detoils of the estincte follow:

ESTIMATE OF COST - PLAN A

TTo PR [T TR p
en : . :  Unit : :
t Ttem Quentity Anount Totel
Fo : : Cost : : :
1, Comnstruction
Proliminery investigotion Lump Sum § 1,000
Clcoring 105 ace 100 1,050
Excevetion, eorth 27,171 cuye 0.25 92,2053
Excevetion, rock 2311,529 cay. 1.50 501,808
515,151
Contingencies and overhcad 15% 75,973
Totel $590,12!
2. Rights of Way and Lond

Lend 18,5 ac. 75 1,388

end overhead 15% 208

Highwey oad Reilrocd Relocestion Mone
Grond Totel Capital Cost 4501,720

The sanucl chorge cgoinst this capital cost is ebout 327,600,

25 Flood controlling effcet of Plon A.~ In the rcooach of river
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from the foot of
timatod thot the hecd loss ot the lierch 1936 crest from chennel friction
end curveture wos 6.21 foct and the hond loss from cortraction, expsnsion
end cddios combined wes 11.9%3 feet. £As o result of the chonnel onlarge-
ment proposcd in Flen A it is estinoted thet for & flced cqual to that

of March 1935 the head loss from chenncl friction and curvoturc would

be reduced to 5.74 foet and the heed loss from contrection, exponsion

and eddies combined would be reduccd to 2.87 feet. Although the crest

of such & flood vpuld be reduced %.09 feet immedintely ebove the en-

lerged chennel, this reduction would diminish upstresm and ot the



Northampton highway bridge would be only 2.09 feet,

FLOOD REDUCTIONS - PLAN A

Index . March 1936 . Tovember 1927
Station W& Turel Todi fied  Reduction N tural ocified: Recuction
Mile 89.5 . 125.56: 122,47 ¢ %.09 : 119.19: 117.73 : 1.L6

2,09 : 122,5: 121.55 ¢ 1.04

Mile 97.2 : 1297l 127265

(Northampton : : : : : :

Bridge) : : : : : :
Mile 110.02 : 137.40: 136.50 @ 0.90 @ 133.15: 122.85 : 0.30

(Sunderland) : : : : : :

06, Average annual benefits by Plan A.- The average annual re-

duction of direct loss, and its ratio to annual cost are shown in the
’

following teble for Plan A alone, Pien A after completion of the res-

ervoirs of the Comprehensive Plan, end Plan A after conpletion of Com-

prehensive Plan including reserveoirs and dikes.

Averare Arnual Heduction

o

: Plan A after :Plan A eaiter Compre-

Plan A

Damage Zone : ) 1 . N :
Y :Comprehensive : hensive Reservolr
, BL101€  .peservoir Plan: Plan and Dikes
Horthampton Dilte Area A : § 2,750 : & 1,80 : &0
Horthempton Dike Area B : 820 160 0
Remeining area affected : : :
by channel improvement : 7,230 : L55 155
Totels ' $10,800 ° $1,095 81,55
Ratio Direct Benefit 0.L00 0.04L0 0.017

Cost

Since total benefits are between 2 and % times the direct benefits, it
cen be seen thet Plan A may be justified alone but not if reservoirs
and dikes are built. Since there is economic justification for the

Comprehensive Plan including dikes at Horthampton, Plen A cannot be

Justifiied.



27. Description of Plen B.- Plan B provides for a similar en-

largement of the £lood chamel through the Narrows by widening the

banks end excavobing to 2 depth of five fect below the low weter ecle-

1

vation. The line of cut according to this plan is so pleced that the
March 1936 flood would have passed through this reach with a head loss
of only 0.26 feet due to contraction snd expsnsion. The minimum cross
scotion thus obtained is 21,500 squire feet. It is estimated that this
cut would require sbout 37,000 cubie yerds of earth excovetion and
about L66,000 cubic yards of rock excevetion ot a totel cost, in-
cluding rights of way and lend, of $1,200,000, Wo relocation of high-
wey or railroud is contemplated., Details of the estimete follow:

ESTIMATE OF COST - PLAY B

Ttem: : . ¢ Unit : :
1innt r
0. Item . Quentity . Cost : Anmount : Total

1., Construction

Preliminary investigation Lump Sum § 1,500
Clearing 10.5 cc. 100 1,050
Excovation, earth 27,171 c.y. 0.25 2,293%
Excavation, rock %3)1,530 c.y. 1.50 501,808
Underveter excev., rock 132,200 cuy. 14,00 523,800

1,02 L5T
Contingencies and overhead 15% 155,368

Total 41,198,819

2, Rights of Wy and Lend

Lend 18.5 ec. 75 1,388
Contingencies and overhced 15% 208
Total ‘ _ 1,596
3, Highwey gnd Railrozad Relocation None
li. Grand Totel Copitsl Cost 81,200,115

The smnuel charge =geinst this cepitnl cost is about 55,000,

- 210 -



28. Flood controlling effcct of Plen B.- As a result of the

chennel enlorgement proposed in Plen B it 1is estimated that for =
flood cqual to thet of morch 19%6 the heed loss in this reach from
chonnel friction eand curveture would be reduced to 5.59 feet and

the head loss bocause of contraction, cxpension, end eddies ccmbined
would be reduced to 2.22 foet. Although the crest of such o flood
would bo roduced Il feet immedistely cbove the enlargcd chennel,
this roduction would diminish upstreem ond ot the Northempt on high-
way bridge would be only 2.70 fect.

FLOOD REDUCTIONS -~ PLAN B

Index ) March 1936 . November 1927
Stetion el TR e Roduo Tion s Tetura ] 1 1odi f3cdHedue tion
file 89.5 : 125.56: 121,12 ¢+ bl s 119.19: 117.04 : 2.15
ile 97.2 . 129,74: 127.04 ¢ 2.70 & 122.59: 121.19 : 1.40
(Northampton : : : : : :
Bridge) : : : : : :
Pile 110,02 . 137440: 137.30 @ 1.10 : 13%.15: 132,65 ¢+ 0.50

29. Average onnuel benefits by Plan B.+ The avernge ennuvel re=-
duction of dircet loss, tnd its reotic to amucl cest arc shown in the
following toble for Plen B alone, Plan cfter campletion of the res-
crvoirs of the Comprchensive Plen, end Plen B after completion of Com-

prchensive Plen including rcsorveirs ond dikes.

: Avercge Annuzl Reductlon
D . ' plan B :Pion B aftoer :Plon B after Compre-
oINS e Laqnl . . .
moge aone ! Alone :Comprehensive : hensive Rescrvolr
: i :Rescrvoir Plan: DPlan end Dikcs
. A EY o4 - Ay &g
Worthempton Dike Arce A : 2,150 $ 670 40
Northampton Dike Arca B : 280 185 0
Romeining sree cffccted @0 8,740 : 715 715
by chommel improvement i : :
2 : & [ H .
Totals " 313,170 ° $1,570 8715
Retio Dircct Benefit C.2%8 0,028 0013

-2l -



Although totel benefits my be 2 or 3 times the direct benefits,
it can be scen thot Plen A is not justified 2lone nor in combinzticn

vith eny cther fleood control plan,

(Roport continucd on following page)

O



VERIICHT

%30, Description of rcach.~ The roaca of river studied cxtonds

dovmstroam from the mouth of tho Wells River fer o distonce of 1,500
foet. The Vells River flows in from the Vermont side cbout 1,300 foet
beleow the nouth of the Ammonoosuc River. The 19%6 floed slopc through-
out this rccch cnd for some milos bolow was very flet, sbout 0.% foot
per milc, but immedintely ahbove, o serics of narrows ceuscd it to in-

creosc cbruptly, rising ebout ten foot in o éistonce ¢

%1, Problem.,- ALbout 300 fect belaow the mouth of the Wells

River, *he 1927 flocd deposited o gravel bor that hos been inercescd
H P4 £ &

N

by subscquent fleods. This ker tums the current towerds the Vermcent

shere, so thoet 1t underrines the steop river bank. It is ¢stimeted

thet approximately 75 foct teen eroded since 1927, ot lcost

nalf of the crosion occurring in the 19%6 flood. The swift current in
the lctber flood cerried cway onc heuse crd demaged six othoers on the

Vermont shore. In the Merch 19%6 flood the er css=scetionel orce ot

5 . . . il . A
the most restricted scetion of the ber wos chout 1,600 squere foot

20 Plen studicd.- By cxenveting nrrt of the bor this rcstricted

ercs ocn ko incrcased 356 ond ss ¢ result the moximum velocity con De

reduccd 4o cbout 5.8 fect per sceond mmd its dircetion clrnged owoy

from the shorc. It is cstimeted that about 77,100 cubic yords of

grevel must be remeved at € totsl enst of 531,500, Thiswerk would
give o Tcw houscs incomplcebe orotecti~n but ot o cost greotor then



recch ond the steep slene ebove it, ne appreeinble recductiom of strze

cen be oxpected ot peintstupstream, It is very likely, furthermere,

the flocd-controlling cffoct is negligible, this plon cocanot be justi-

ficd s o flood control meosure .
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55
TLTTCON OF W.TURLL CHANMEL VELOCITY HELD

m 1GH WATER - PLPER ROCK TO HRTFRE

: Toon : lioan : Hean : Totel . Chocnnel @ Chonnel :Chonnel :Chonnel
Recch mwo<9¢uoﬁ : Channel : Total : Dischnrge : Dischurge :  Lred :Velocity:Veloeity
Ho. H Ft. : Conveyence @0 Conmveyancce CofaBo 3 CoFa3. : Sq.Ft. :Ft./Scc.: Head
: : Ko, : K : : : : : it
15 25.60 780,000 782,000 282,000 278,000 56,000 %4496 C.38
14 26,05 630,000 630,000 282,000 282,000 38,500 7 o 32 0,83
13 27455 605,000 605, 000 282,000 282,000 34,000 8o 30 1.07
12 29.30 612,000 772,000 282,000 224,000 36,000 6.22 0.60
11 30, 30 860,000 860, 000 282,000 282,000 48,500 5.81 0.52
10 39,80 710,000 1,092,000 282,000 191,000 44,500 4429 0.29 !
, n
—=F
9 31.20 940, 000 1,152,000 282,000 231,000 63,000 3467 0.21 QN
{
8 T 32,03 800, 000 988,000 282,000 228,000  45,00( 5,08 Qo
7 32,90 1,200,000 1,670,000 282,000 203,000 68,500 2.96 Colk
] 33,40 820,000 muavosw 282,000 274,000 54,200 5.07 0440
5 34.50 815, 000 88¢, 000 262,000 260,000 44,200 5,90 Qub4
| (0.B.)
4 35,70 - y 260,000 282,000 282,00C 246,000 1.15 0.02
3 36,60 860,000 1,171,000 282,000 207,000 53,000 3.91 Nald
2 36,80 muvuo» 1,278,000 282,000 18:,000 80,000 3470 0.21
45,000 54,93 1455

1 37.20 815, 000 859,000 282,700




TABIE 56.
TYPICAL COKMPUTATION OF NATURLL VATER SURFACE PROFILE
VFRCH, 1936, HIGH WATER - PAPER ROCK TO THOVPSONVILLE.

- 246 -

: :Length:Length: : Co= 3 Total : :Change 3 :Totals
: . of : of : Total :effi- : Dis~ :HEAD LOSSES :Chonnel: in ¢ HEAD LOSSES : Rise:Eleva-
Reach: . . :Reach :Reach : Convey- :cient : charge :Veloci-:Chan=- : in : tiom
No. Station, 1o High : ance : of : Q : . :Cur- : ty :ncl Ve-:Con- :Ex- : W.S, : Ends
: Water :Water : K fric- ¢ L JFrie=.ga. ¢ Head :locity :troc-:pen-:Bddy: in : of
: s Feet : Fecot : T :tion : c.f.S. JBlon L pyre : Hood :tion :sion:  :Reach:Reach
0 .30 . 25.40
15 ‘. 4,780 4,780 792,000 .028 282,000 0,47 0.09 .38 -.29 -- 0,12 @]’ 0,39
4,75 ’ . . . ’ ' © .59 . 25,79
14 ’ 4,490 4,490 630,000 .028 282,000 0.71 0,14 L83 bl -- 0,16 ~-- 0.60 .
9,240 ’ 1.00 . _ 26,39
13 6,340 6,340 605,000 .028 282,000 1.08  0.22 1.07 <15 203 ~= .87 2,35
, 15,580 . ’ . .85 28.74
12 : 7,390 7,390 772,000 .028 282,000 0.77 0,15 .60 A W05 == -= 1,22
22,970 . _ . © .60 o 29.96
11 4,490 4,490 860,000 ,028 282,000 0,38 0,06 .52 .18 204 == == 0,66 -
27,460 . . A2 30,62
10 ’ 2,640 2,640 1,092,000 .028 282,000 0,14 0,03 .29 «20 204 we= = 0041
30,100 . | ‘ .22 31,03
9 , 6,600 6,600 1,152,000 ,028 282,000 0,31 0,06 .21 -.07 - 03 ~= 0,33
36,700 ‘ 229 31.36
8 8,180 8,180 988,000 ,028 282,000 0.52 0,10 ,40 .01 - -—- W72 1,33
44,880 230 , 32.69
7 7.660 7,660 1,670,000 ,028 282,000 0.17 0.04 .14 eo0b 201 -= == 0,27
52,548 .25 32,96
6 11,350 11,350 914,000 .028 282,000 0.87 0,17 440 ~.23 &89 we' 0490
63,89€ o %8 33,86
5 7,230 7,230 888,000 .028 282,000 0.58 0.12 9% ) e 02 -=  0.67
71,120 .53 34,53
& , 36,540 19,800 1,260,000 ,028 282,000 0.78 0.16 ,02 .23 05 ~=  —= 1,22
90,920 . «30 35475
3 155840 15,840 1,171,000 ,028 282,000 0,72 0.14 423 .05 .01 - - 0.92
106,760 - : .25 : 36467
2 5,070 5,070 1,278,000 .028 282,000 0.19 - .21 -.11 - 04 ~--  0.12
111,830 ‘ o . .36 . 36,79
1 i 4,490 4,490 859,000 ,028 282,000 0,38 0,08 .55 -.18 —-— .07 == 0,35
. 116,320 H . . : .54 37,14
P TneEe == B85 assone (058 755808 15:48 87 T o o D I B a9-%



H_k\.k WHLM m .,N

TYPICALL COMPUT,TION OF ODIFIED CHANNEL VELOCITY HELD

UARCH, 1936, HIGH WiTER - PLPER ROCK TO H:RTFCORD

: Mean : Mean : lMean : Totel : Channel : Channel : Channel : GChannel
Reach : Elevation : Channel : Total : Discharge: Discharge: 4Area : Velocity : Velocity
Noe Ft. :Conveyance :Conveyance : CoFeSe FoSe 1 SglFt. @ Ft./Sec. : Head
: , : Ke. : Kep : ) H : ] : : . Ft.
15 25860 780,000 792,000 282,000 278,000 56,000 4.98 588
14 26,10 635,000 635,000 282,000 282,000 39,200 7420 «81
13 27410 745,000 745,000 282,000 282,000 39,750 7.10 »79
12 28.20 mmmmooo 730,000 282,000 225,000 35,400 6.35 .63 .
11 29.10 820,000 820,000 282,000 282,000 47,500 5694 «55 mm
10 29,80 705,000 1,030,000 282,000 193,000 43,200 4,47 .31 _
9 29.95 890,000 . 1,086,000 282,000 231,000 60,000 3485 .23
8 "30,90 745,000 909, 000 282,000 231,000 43,600 5,30 b4
7 31,86 1,130,000 1,570,C00 282,000 203,000 66,600 3405 o 14
6 32,40 850,000 870,000 282,000 276,000 53,000 5.20 42
5 33,30 785,000 853,000 282,000 260,000  43,00C 5,90 004
S . , (0.B.) , .
4 34.40 - 1,150,000 282,000 282,000 228,000 1.24 202
3 35,70 825,000 1,109,000 282,000 210,000 52,000 4,04 25
2 36,25 790,000 1,217,000 Nmmwooo 183,000 49,000 3¢ T4 «22

1 36,50 795,000 835, 000 282,000 269,000 44,500 6404 «56




T/BLE 58
TYPIC.LL COMPUTLTION OF MODIFIED W,iTER SURFALCE PROFILE
M/ RCH, 1936, HIGH WATER - PAPER ROCK TO THOLIPSONVILLE

',2h8 -

: ) :Length:Length: :Co- : Total : : :Change : . : T sletal:
Reach : : of : of Total ;of fi- : Dis- : HE/D : 1in : ‘virisel iEleva-
Vo, : Station :Reach :Reach : Convey- :cient : charge : LOSSES :Channel:Chan- : HEAD LOSSES. 'sin - Libion
: : Low : High : ance :of : @e : :Cur~ :Veloc- :nmel Ve-:Con- :Ex- : :W.S. :ends
: Water :Water : me sfrice- :Fric-:vo- dity :locity :trac-:pan-: :in sof
: : Feet : Feet : ttion : cl.f.s. :tion :ture :Head :Head :tion :sion:Eddy:reach:reach
0 , »30 25440
15 4750 4750 792,000 ,028 282,000 0.47 0,09 .38 ~e29 -- .12 e- L339
4750 . .59 25.79
14 4490 4490 635,000 ,028 282,000 0,70 0.14 .81 -.26 -- <10 -- .68
9240 . ' «85 264,47
13 6340 6340 745,000 L0278 282,000 .71 .14 W79 «20 04 == -- 1,09
15580 .65 27.56
12 7390 7390 730,000 ,0278 282,000 ,&7 L17 .63 .05 01 ~- -- 1,10
22970 .60 28.66
11 4490 4490 820,000 ,0278 282,000 .42 .08 «55 .15 03 == -= .68
27460 , «45 29.34
10 2640 2640 1,030,000 ,0278 282,000 ,16 03 W31 23 .05 ~- -— W47
30100 . . .22 29.81
9 6600 6600 1,086,000 L,0278 282,000 L35 <07 .23 ~e13 - 05 - o 3%
36700 «35 3015
8 8180 8180 909,000 ,0278 282,000 .62 12 il .05 01 == .79 1.59 ,
44880 « 30 21,74
7 7660 7660 1,570,000 ,0278 282,000 ,19 04 W14 .02 -- -— -- .25
52540 $28 31499
8 11350 11350 870,000 ,0278 282,000 ,94 .19 .42 .24 = 10 - «99
63890 , #52 32,98
5 7230 7230 853,000 ,0278 282,000 .62 .12 054 ~-o04 -- 02 - 72
71120 .56 33470
4 36540 19800 1,150,000 ,0278 28,000 ,93 .19 L,O2 036 07 -- -~ 1.58
90920 ’ ’ .20 35,25
3 15840 15840 1,109,000 ,0278 282,000 .80 .16 .25 0 -_— - -—  L96
106760 .20 36.21
2 5070 5070 1,217,000 ,0278 282,000 .22 @ -- .22 -.20 -- 08 -~ .10
111830 , 40 . 36.31
1 4490 4490 835,000 ,0278 282,000 .40 .08 .56 -.14 - .06 == .40
116320 ' j ) _ . .54 36,71
B 171529 -- 55200 1,080,000 40279 282,000 2,93 .59 - - - -~ == 3.52 40.25
L -~ 26900 328,000 ,028 282,000 15,63 3,13  =-- - - -- == 18,76

108420 58.99



TLBLE 59

TYPICLL COMFUTLTIION OF

MODIFIED CH.NNEL VELOCITY HEAD

MARCH, 1936, HIGH W.TER - GILDERSLEEVE ISLAND 7O H/RTFORD
Reach @ Ioan : Channel : Total : Total . Chonncl : Channel : Chonnel @ Chonrel
No. : Elevation :Conveyrncc : Conveyoncc : Dischorge : Dischorge srea’ 3 Velocity : Velocity
s Ft. : mo : Nﬁ : CoFeSe = CuF.Se : 3q.Ft. @&.\Woo. : Heod
: : : . . : : : : : Ft.
7 29,25 1,000,000 1,374,000 282,000 205,000 62,000 3,31 W17
6 3 765,000 781,000 282,000 276,000 - 49,500 5.58 o LT '
, , . . 4 o
5 21,0 725,000 777,000 282,000 266,000 41,000 8450 .66 =
i ‘ (0sB.) t
4 32.,% - 985,000 282,000 282,720 208, 000 1.35 W03
3 33,9 765,20 984,000 282,000 219,000 19, 500 443 30
2 34.6 700,000 1,088,000 282,000 182,000 45,000 4405 .25
1 34.8 760,000 798,000 282,000 269,000 43,000 6,25 60




TABLE 60

TYPICAL COMPUTATION OF MODIFIED WATER SURFACE FROFILE

MARCH, 1936, HIGH WATER - GILDERSLEEVE ISLLND TO THOMPSOWVILLE

: :Length:Length: :Co- ¢ Total : :Change : :Total:
Reach :Station: of = of Total :effi- : Dis- : : : in s :Rise :Dleva-
No. : :Reach :Reach : Comvey~- :cient : charge :HBEAD LOSSES:Chonnel:Chan~ 3 HELD LOSSES :in  :tion
: .:Low :High : ance :of : Q : :Cur- :Veloc- :nel Ve-:Con- :Bx- : W.5. :Ends
: :Water :Water : K :Pric- : T Fric-:va- ity :locity :trac-:pan-: tin sof
: : Feet : Feet : T stion : c¢.fes. :tion :ture :Head :Head :tion :sion:Eddy:Reach:Reach
44880 «40 29,00
7 7660 7660 1,374,000 ,0272 282,000 .24 .05 .17 10 02 ~- -- L4]
52540 ’ . - .30 . 29.41
6 11350 11350 781,000 ,0272 282,000 1.09 .22 .47 -e26 - o1l -- 1.16
63890 «56 . 30,57
5 7230 7230 770,000 L0273 282,000 .7a .14 .66 -.05 - .02 -- .83 '
71120 . | .61 . 31,40 R
4 36540 19800 985,000 L0274 282,000 1,22 24 .03 «40 602 == -- 1,88 o
90920 .21 33.28
3 15840 - 15840 984,000 ,0274 282,000 .99 .20 .30 ~-,05 - 02 -- 1,16
106760 «26 34 .44
2 5070 5070 1,088,000 ,0275 282,000 .26 05 .25° -, 14 03 -= == L20
111830 , .40 A - 34.64
1 4490 4490 798,000 L0275 282,000 .43 .09 .60 - 17 W03 == == ,38
116320 «57 35,02
B -- 55200 1,050,000 L0277 282,000 3,08 .82 ~- - ~= == == 3,70
171520 3872
A -- 26900 316,000 028 282 000 16.90 3.37 -- -- - == = 20,27
198420 58.99
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